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Summary of the Proceedings of the 
Twenty-fourth Annual 
Meeting 


Philadelphia, Pa., Sept. 29 to Oct. 3, 1919. 


Notable progress, both in the design, development and 
manufacture of metal-working and foundry equipment and 
in the solution of problems affecting casting practice and 
foundry administration, was indicated in the meetings and 
exhibition of the twenty-fourth annual convention of the 
American Foundrymen’s association at Philadelphia. Free 
from the restraint of war time activities, foundrymen at- 
tended the meetings in greater number than ever before in 
the history of the association. Among those who registered 
during the week were foundrymen from many foreign coun- 
tries including England, France, Norway, Japan, India, Java 
and Australia. 

Sharply in contrast with the 1918 convention, the meeting 
at Philadelphia reflected an enthusiastic tendency on the part 
of foundrymen to attack the problems of reconstruction. For 
the first time in the history of the association a session was 
devoted to the subject of industrial relations. Recognition 
of the gravity of the labor situation confronting the country 
was given in a communication sent to the senate committee 
investigating the steel strike, following its: unamimous adoption 
at the final session on Friday. 

The first session on Tuesday, Sept. 30 was conducted 
jointly with the Institute of Metals division of the American 
Institute of Mining and Metallurgical Engineers. There were 
two sessions on general topics on Wednesday and Friday, re- 
spectively. A session devoted especially to steel foundry prob- 
lems was held simultaneously with the general session Wednes- 
day and on Thursday, gray iron, malleable and industrial rela- 
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tions sessions were held simultaneously. An extensive discussion 
on welding problems was a feature cf the final session on 
Friday. The great volume of work accomplished may be 
measured from the fact that there were 43 papers and 11 
committee reports on the program. Upon recommendation 
of the committee on foundry costs, the association decided to 
publish the American Foundrymen’s association uniform 
foundry cost keeping system, which appears elsewhere in 
this volume. 
JoIntT OPENING SESSION 

Tuesday, Sept. 30, 10 a. m., Ball Room, Bellevue-Stratford 


The cdénvention was formally opened by a joint opening 
session of the Institute of Metals division of the American 
Institute of Mining and Metallurgical Engineers and the 
American Foundrymen’s association in the ballroom, Bellevue- 
Stratford hotel, at 10 a. m., Tuesday, Sept. 30. 

A. O. Backert, president of the American Foundrymen’s 
association, occupied the chair. The annual address of the 
president was read by Mr. Backert, after which he read the 
following letter from Thomas H. Firth, past president of the 
British Foundrymen’s association : 


SHEFFIELD 
A. O. Backert, president, 
American Foundrymen’s Association, 
Cleveland, Ohio. 
Dear Mr. President: 

Although my term of office as president of the British Foundrymen’s 
association has just expired, it gives me great pleasure as repre- 
sentative of the casting interests of the United Kingdom to send a 
message of good will and a friendly greeting to the American Foundry- 
men’s association and the large number of foundrymen who will attend 
your convention and exhibition at Philadelphia on September 29. I only 
regret that stress of work and the uncertainty of labor conditions at 
present obtaining in this country prevent me from accepting your warm 
and pressing invitation to deliver my message in person, and from giving 
such support as I could to a convention with such extensive and useful 
aims. 

Whatever tends to cement the bond of friendship between the two 
great English-speaking nations, whatever tends to promote harmony and 
co-operation between them, and whatever increases their cordial rela- 
tions in commerce tends also to further the future peace and progress 
of the world. 

With regard to the objects of your convention and exhibition, it is 
our sincere hope that from every standpoint it will prove a complete 
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success. We know that yours was the pioneer association of foundry- 
men, and it was on your association that those of this and other coun- 
tries were modeled. The debt which is owed to the investigations of 
such men as Keep, Moldenke, Outerbridge, West and others of your 
members is universally recognized. The splendid work accomplished 
by your various committees is generously appreciated. Their investiga- 
tions and experiments on improved methods of molding, casting, testing 
and reports on methods of analysis and casting, have been of the 
greatest value to iron founders of this country and on the continent, 
and have been widely and carefully studied. 

With our own methods and shops you will doubtless deal in the 
report which you intend to piesent of your recent visit to. the iron 
foundries of this country, and it is by this mutual and friendly ex- 
change of views and ideas that the two associations will profit, and 
from which will accrue considerable advantage to both. 

The increase of labor unrest and the continued high cost of living 
are undoubtedly disturbing factors in commerce today, and it is now 
generally recognized in this country and also in America that the one 
thing on which the future success of all industry depends, and which 
alone can preserve the comparatively low price level of iron and steel 
products, is increased output. To effect this must be our first and 
foremost aim. 

Please accept my warmest regards and best wishes for the success 
of gee association convention and the renewed assurance of our 
good will. . 

Yours sincerely, 


Tuomas H. Firrnu. 


The following letter from Ivan Lamoureux, secretary of 
the Belgian Foundrymen’s association, was received too late 
to be read during the convention: 


(Translation) 


Liege, Belgium 


Mr. A. O. Backert, president, 

American Foundrymen’s association, 

Cleveland, Ohio. Sept. 8, 1919. 
Dear Sir: 


I have the honor of expressing to you my sincere thanks for your 
kind invitation to the interallied congress in Philadelphia from Sep- 
tember 29 to October 3. 

I regret not being able to come to your beautiful country because 
the departure of the barbarian hordes from our unhappy land has left us 
much ruin and so much misfortune that we must all throw ourselves 
with all our energy into the work of reconstructing our industries 
which formerly were so fresh. 

I have transmitted your invitation to my confreres who find them- 
selves in the same position as myself. 

I beg you to believe, Mr. President, that the Belgian foundrymen 
feel for your country in general, and for your noble president, Mr. 
Woodrow Wilson, sentiments of admiration and of gratitude. 

We have admired the enthusiasm which accompanied your declara- 
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tion of war on those who broke all their bonds of honor, falsifying 
their given word and by acting contrary to all the laws of war and by 
instituting a reign of terror among defenseless populations. President 
Wilson has put an end to all the inhuman acts promoted by the central 
powers and he has established a foundation for the league of nations; 
and all humanity is following him as a leader. 

We cherish our gratitude for the aid which you have brought to 
our invaded country both in sending us the necessities of life through- 
out the war and for the co-operation of your brilliant army which 
enabled the allied powers to drive from our country an execrated 
enemy. 

President Wilson has also set forth in his own noble personality 
the ideal of your whole people, which [ can summarize in the three 
words: Strength, wisdom and beauty. 

I would have liked to bring to you in person the thanks of the 
Belgian foundrymen to their American confreres and at the same time 
to take part in the discussion of your important congress and to visit 
your beautiful exposition. 

Please belfeve, Mr. President, that in thought I am with you and 
that I hope your congress will be a success which it deserves and that 
it will mark an unforgetable day in the annals of the foundry in- 
dustry. 

Please accept, Mr. President, my most paternal and distinguished 
sentiments. 

IvaAN LAMOUREX. 


A. QO. Backert, president of the American Foundrymen’s 
association, then extended a welcome to foreign foundrymen, 
many of whom attended the convention. 

An address of welcome was delivered by Thomas H. 
Devlin, president of the Philadelphia Foundrymen’s association. 
John A. Penton, honorary member of the American Foundry- 
ment’s association, spoke briefly in appreciation of Mr. 
Devlin’s activities in behalf of the foundry industry. Mr. 
Cattell, statistician, city of Philadelphia, outlined the. growth 
and importance of Philadelphia’s institutions and industries. 

Response to the address of welcome was made on behalf 
of the allied societies by J. P. Pero, past president of the 
American Foundrymen’s association. 

Following the address of welcome and response, Presi- 
dent A. O. Backert announced the appointment of the follow- 
ing convention committees : 

Nominating Committee—Benjamin D. Fuller, chairman, 
Niagara Wall Paper Co., Niagara Falls, N. Y.; R. A. Bull, 
Duquesne Steel Foundry Co., Pittsburgh; J. P. Pero, Missouri 
Malleable Iron Co., East St. Louis, Ill.; Alfred E. Howell, 
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Phillips & Buttorff Mfg. Co., Nashville, Tenn.; and Stanley S. 
Flagg Jr., Stanley S. Flagg & Co., Philadelphia. 

Committee on Resolutions—Alfred E. Howell, Phillips & 
Buttorff Mfg. Co., Nashville, Tenn.; Charles Lundberg, Iron 
Age Publishing Co., Philadelphia; Thomas Pangborn, Pang- 
born Corp., Hagerstown, Md.; Lloyd Uhler, Union Steel 
Casting Co., Pittsburgh; and A. B. Root Jr., Hunt-Spiller 
Mfg. Corp., Boston. 

The following reports and addresses also were presented 
at the joint opening session: 

Report of the board of directors of the American Foundry- 
men’s Association, Inc. 

Report of the secretary-treasurer of the American 
Foundrymen’s Association, Inc., by C. E. Hoyt, Chicago. 

“The Need for Co-operative Research in Alloys,” by 
Harrison E. Howe, National Research council, Washington. 

“Considerations Affecting Brass Melting in Gray Iron 
Shops,” by Russell R. Clarke, Eagle Brass Foundry, Seattle. 

“The Weeks Electric Rotating Furnace as Applied to the 
Brass Foundry industry,” by F. J. Ryan, American Metal- 
lurgical Corp., Philadelphia. 

“Publicity Work of Foundry Equipment Manufacturers’ 
Association,” by Franklin G. Smith, chairman publicity com- 
mittee, Foundry Equipment Manufacturers association, Cleve- 
land Osborn Mfg. Co., Cleveland. 


GENERAL SESSION 
Wednesday, Oct. 1, 10 a. m. Ball Room 


A. O. Backert, president, American Foundrymen’s asso- 
ciation, in the chair. 

The following papers and reports were presented and 
discussed : 

“Audible Signals in Foundries,” by Prof. Vladimir 
Karapetoff, Cornell university, Ithaca, N. Y. 

“The Care of Foundry Equipment,” by G. L. Grimes, 
Grimes Molding Machine Co., Detroit. 

“How to Secure Best Results in Combining Hoisting 
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Apparatus with Molding Machines,” by W. C. Briggs, 
Shepard Crane & Hoist Co., New York. 

“Foundry Sand Handling Equipment,” by H. L. Mc- 
Kinnon, The C. O. Bartlett & Snow Co., Cleveland. 

“Concrete Foundry Molding Floors,” by H. H. Haley, 
American Foundry Equipment Co., New York. 

Report of the American Foundrymen’s Association Com- 
mittee on Foundry Costs, by J. Roy Tanner, chairman, Pitts- 
burgh Valve Foundry & Construction Co., Pittsburgh. 

“Uniform Methods of Cost Accounting,” by C. E. 
Knoeppel, C. E. Knoeppel & Co., New York. 

“The Ofte Best Way to Do Work,” by Frank B. Gilbreth 
and L. M. Gilbreth, Providence, R. I. 

Dr. W. P. Wilson, director, Philadelphia Commercial 
Museum, explained the work of that organization. 


STEEL SESSION 


Wednesday, Oct. 1, 10 a. m., Clover Room 


R. A. Bull, past president, American Foundrymen’s asso- 
ciation, in the chair. 


The following papers and reports were read and dis- 
cussed : 

“Electric Versus Converter Steel,” by John Howe Hall 
and G. R. Hanks, Taylor-Wharton Iron & Steel Co., High 
Bridge, N. J. 

“Effect of Sulphur in Steel Castings,” by Prof. A. E. 
White, University of Michigan, Ann Arbor, Mich. 

“Repairing Castings on Transport NorTHERN PaciFic,” by 
Arthur F. Braid, Metal & Thermit Corp., New York. 

“Comparison of Costs of Electric and Open-Hearth Fur- 
nace Practice,” by E. H. Ballard, West Lynn, Mass. 

Report of the American Foundrymen’s Association Com- 
mittee on Steel Foundry Standards, by W. A. Janssen, chair- 
man, American Steel: Foundries, Chicago. 

“Operation of the Acid Electric Furnace,” by L. B. 
Lindemuth, Carney & Lindemuth, New York. 
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“Values of the Present Methods of Measuring the Tem- 
perature of Molten Steel,” by F. W. Brooke, Electric Furnace 
Construction Co., Philadelphia. 

Unanimously decided to create a committee to arrange for 
co-operation with other organizations in studying sulphur 
problem. 


Gray Iron SEssION 
Thursday, Oct. 2, 10 a. m., Ball Room 


W. A. Janssen, vice president, American Foundrymen’s 
association, in the chair. 

The following papers and reports were read and dis- 
cussed : ’ 

“Side Blow Converter in Iron Foundry,” by George P. 
Fisher, Whiting Foundry Equipment Co., Harvey, IIl. 

“Cerium in Cast Iron,” by Dr. Richard Moldenke, 
Watchung, N. J. : 

“The Testing of Clays for Foundry Use,” by Homer F. 
Staley, bureau of standards, Washington. 

“The Value of a Scrap Pile,’ by Henry Traphagen, 
Toledo Steel Castings Co., Toledo, O. 

“The Elimination of Strains in Iron Castings,” by C. J. 
Wiltshire, General Electric Co., Schenectady, N. Y. 

“The Electric Furnace as an Adjunct to the Cupola,” by 
George K. Elliott, Lunkenheimer Co., Cincinnati. 

Report of the American Foundrymen’s Association Com- 
mittee on General Specifications for Gray Iron Castings, Dr. 
Richard Moldenke, Watchung, N. J. 


’ 


GENERAL SESSION 
Thursday, Oct. 2, 12:30 p. m., Ball Room 


A. O. Backert, president, American Foundrymen’s asso- 
ciation, in the chair. 

The report of the nominating committee was unanimously 
accepted and’ the following directors were elected for the 
year 1919-20: 

H. R. Atwater, Cleveland-Osborn Mfg. Co., Cleveland; 
A. O. Backert, The Penton Publishing Co., Cleveland; W. R. 
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Bean, Eastern Malleable Iron Co., Naugatuck, Conn.; R. A. 
Bull, Duquesne Steel Foundry Co., Coraopolis, Pa.- H. A. 
Carpenter, General Fire Extinguisher Co., Providence, R. L.; 
S. B. Chadsey, Massey-Harris Co., Ltd., Toronto, Ont.; A. E. 
Howell, Phillips & Buttorff Mfg. Co., Nashville, Tenn.; W. A. 
Janssen, American Steel Foundries, Chicago; S. T. Johnston, 
S. Obermayer Co., Chicago; C. S. Koch, Fort Pitt Steel 
Castings Co., McKeesport, Pa.; C. R. Messinger, Sivyer Steel 
Casting Co., Milwaukee; V. E. Minch, American Foundry 
Equipment Co., New York; J. P. Pero, Missouri Malleable 
Iron Co., East St. Louis, Ill.; A. B. Root Jr., Hunt-Spiller 
Mfg. Corp., Boston; J. Roy Tanner, Pittsburgh Valve 
Foundry & Construction Co., Pittsburgh; and C. E. Hoyt, 
Chicago. 
MALLEABLE SESSiON 
Thursday, Oct. 2, 10 a. m., Clover Room 


W. R. Bean, director of American Foundrymen’s asso- 
ciation, in the chair. 

The following papers and reports were read and dis- 
cussed : 

“Burning Fuel Oil in an Air Furnace,” by J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, II. 

“The Application of Powdered Coal to Malleable Annealing 
Furnaces,” by Charles Longenecker, The Bonnot Co., Pitts- 
burgh. 

“Efficient Use of Pulverized Coal in Malleable Foundry 
Practice,” by Milton W. Arrowood, Ground Coal Engineering 
Co., Chicago. 

“Powdered Coal as a Fuel in the Foundry,” by H. A. 
Grindle, Combustion Economy Corp., Chicago. 

“Relation Between Machining Qualities of Malleable 
Castings and Physical Tests,” by Edwin K. Smith and William 
Barr, Wisconsin Malleable Iron Co., Milwaukee. 

“The Refining of Cupola Malleable in the Electric Fur- 
nace,” by A. W. Merrick, General Electric Co., Schenectady, 
N. Y. 

Report of the American Foundrymen’s Association Com- 
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mittee on Specifications for Malleable Castings, by Enrique 
Touceda, chairman, Albany, N. Y. 

“Some Needs of the Malleable Iron Industry,” by W. P.: 
Putnam, Detroit Testing Laboratory, Detroit. 

“A Note on Britain’s Experimental Foundry,” by G. 
Ernest Wells, Edgar Allen & Co., Sheffield, Eng. 

“Galvanizing Malleable Castings,” by Prof. Enrique 
Touceda, Albany, N. Y. 

“Effects of Annealing Gray and Malleable Iron Bars in 
Copper Oxide Packing,” H. E. Diller, THe Founpry, Cleve- 
land. 


INDUSTRIAL RELATIONS SESSION 


Thursday, Oct. 2, 10 a. m., Red Room 


C. B. Connelley, dean, Carnegie Institute of Technology, 
Pittsburgh, in the chair. 

The following papers and reports were read and dis- 
cussed : 

“Training Men for Foundry Work,” by C. C. Schoen, 
United States department of labor, Stamford, Conn. 

“Personnel Problems of Modern Industry,” by C. D. 
Dyer Jr., Hunt & Dyer, Philadelphia. 

“Industrial Democracy and the Foreman,” by John Calder, 
Business Training Corp., New York. 

Report of the American Foundrymen’s Association Com- 
mittee on Safety, Sanitation and Fire Protection, by Victor T. 
Noonan, U. S. Mutual Liability Insurance Co., Quincy, Mass. 

“Vocational Training for Foundry Occupations,” by J. C. 
Wright, Federal Board for Vocational Education, Washington. 


FINAL PROFESSIONAL AND BusINESS SESSION 
Friday, Oct. 3, 10 a. m., Ball Room 


A. O. Backert, president, American Foundrymen’s asso- 
ciation, in the chair. 
Announcement was made of the election of officers of the 
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American Foundrymen’s association to serve for the ensuing 
year as follows: 


President—C. S. Koch, Fort Pitt Steel Casting Co., 
McKeesport, Pa. 

Vice President—\V. R. Bean, Eastern Malleable Iron Co., 
Naugatuck, Conn. 

Secretary-Treasurer—-C. E. Hoyt, Harris Trust building, 
Chicago. 


With President-elect Koch in the chair, it was moved by 
Alfred E. Howell, seconded and carried unanimously that the 
retiring: president, A. O. Backert, be elected to life honorary 
membership in the American Foundrymen’s association. On 
motion made by J. P. Pero, Thomas Devlin was unanimously 
elected to honorary membership in the association. 


The following papers and reports were read and dis- 
cussed : 

“The Economical Control and Handling of Patterns in a 
Large Foundry,” by W. D. Jones, Canton Steel Foundry Co., 
Canton, O. 

“Progress in the Application of Electric Are Welding,” 
by Robert E. Kinkead, Lincoln Electric Co., Cleveland. 

“A New Cutting Gas,” by Prof. Alfred S. Kinsey, Stevens 
Institute of Technology, Hoboken, N. J. 

“Welding Castings of Different Metals and Different Sec- 
tions,” by George BK. Malone, Bayonne Steel Casting Co., 
3ayonne, N. J. 

Report of American Foundrymen’s Association Committee 
on Promotion and Membership, by A. E. Howell, chairman, 
Nashville, Tenn. 

“High Temperature Cement for Lining Cupolas, etc.,” by 
W. S. Quigley, Quigley Furnace Specialties Co., New York. 

Upon motion by R. A. Bull, it was unanimously decided 
to send the following communication to the United States 
senate committee on labor education, at that time engaged in 
investigating the steel strike: 
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COMMUNICATION TO SENATE COMMITTEE INVESTIGATING 
THE STEEL STRIKE FROM THE AMERICAN 
FOUNDRYMEN’S ASSOCIATION 


The American Foundrymen’s association is holding its annual meet- 
ing in Philadelphia. This convention is the greatest in our history of 
24 years’ advancement of the purely technical and industrial phases of 
the foundry industry. More than 3000 foundrymen are in attendance. 
Our exhibit of foundry equipment and supplies occupies the entire space 
of 90,000 square feet in the Commercial Museum. Unquestionably this 
meeting of foundry owners, managers, superintendents, chemists, fore- 
men and of manufacturers of equipment required for foundry operation, 
embraces the most intelligent and broadminded personnel in the basic 
industry of casting of metals. 

Never in the history of this organization have discussions been per- 
mitted in our meetings relating to the unionization of labor, or to 
advisable rates of wages. We contemplate no change in this policy 
and will continue to serve our industry in the future along the same 
scientific lines as in the past. : 

The operations of many industries have been affected by the present 
strike of steel workers instituted primarily against the United States 
Steel corporation. We recognize, as your investigating committee does, 
the tremendous importance of this strike. We believe the very bulwark 
of our nation is seriously menaced. We respectfully call to the attention 
of your committee the significant and incontrovertible fact that the vast 
majority of those who are attempting to paralyze the foundry industry 
coincident with the attacks upon the steel mills, are of foreign birth, 
and that whatever success in those endeavors is being achieved in our 
foundries results in very large degree from intimidation and violence. 

You and your committee are charged with a solemn duty. We 
believe you will not shirk it, but will make your investigation rigorously 
searching, as to existing conditions of employment, and the present and 
past activities of the men who organized and are conducting the strike 
and of those opposed to them, to the end that in all branches of industry 
connected with the manufacture of iron and steel, those who work in 
them with their hands and brains may do so under conditions fair to 
both classes, in lasting security against improper coercion and in con- 
formity with the principles of liberty drafted by our fathers in this 
city where our membership is now assembled. 

This communication is without precedent in our organization. After 
mature deliberation we believe the circumstances justify it and that the 
essentially scientific nature of this the greatest organization of foundry- 
men in the world will give weight to our statements. We beg to inform 
you that a vast number of our members toiled with their hands for a 
daily wage in the earlier stages of their foundry careers. Hence our 
sympathies for the honest workingman are genuine. 


The following resolutions, prepared by the committee on 
resolutions, were presented and unanimously adopted: 


Philadelphia, Oct. 3, 1919. 
Your committee has the pleasing privilege of undertaking to 
adequately express, if possible, the sentiments of the members 
of this association toward its host on this, its twenty-fourth annual 
meeting. 
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Today closes a convention most memorable in our history. 
The American Foundrymen’s association first saw the. light here 
in Philadelphia in 1896, and that kindly light has led us on through 
the years, and the wisdom of its founders has guided us and_ been 
ratified and verified by the vast strides that have been taken since 
that day 

Returning in 1907, and now again, in 1919, we find ourselves 
indebted in increasing measure to those men and those influences 
and that spirit of progress and generous hospitality, which launched 
our association into being. 

It were difficult indeed in any reasonable space to enumerate 
all those to whom, for innumerable kindly activities, we are deeply 
grateful. 

First shall come, however, the members of the Philadelphia 
Foundrymen’s association, who collectively and through their off- 
cers, Thomas Devlin and Howard Evans, have left no stone 
unturned te make us feel that we have come truly to our old home 
and among those who take the keenest interest in the growth and 
progress ‘of our association for whose beginning Philadelphia was 
so largely responsible. 

To the various Philadelphia committees, who have responded 
so warmly—the clearing house committee, information committee 
receptior and hotel committee, visitation of plants, publicity, finance, 
entertainment, golf. and automobile committees, to each and all ol 
them, their chairmen and members, we feel deeply. grateful. 

To Howard Bougher, of the committee of arrangements, and 
Frank. Krug, of the committee on entertainment, we can hardly 
over-emphasize our appreciation. 

One feature that made our coming to Philadelphia most prac- 
tical was the Philadelphia Commercial Museum, where has been 
for the week the home of the great foundrymen’s exhibit, occupying 
over 60,000 square feet, in the magnificent building and grounds in 
charge of Dr. W. P. Wilson, director, and C. D. Willison, superin- 
tendent. We feel particularly grateful to these gentlemen, as their 
activity and hearty co-operation made it possible for us to have this 
greatest of-all exhibits. 

Another outstanding event, which could not have happened any- 
where except in Philadelphia, was the courtesy and very compli- 
mentary ‘action of the American International Shipbuilding Corp. 
at Hog island, in naming the good ship Arounpria in honor of our 
association, and through President Matthew C. Brush the extending to 
our members every hospitality on the occasion of the launching and 
visitation of that marvellous place. 


The record of our attendance, our sessions, our exhibits, the 
many forms of entertainment and hospitality has never been equaled, 
and it is difficult to conceive of its ever being surnassed. 

To A. O. Backert, our retiring president, we extend our thanks 
for his ever diligent and efficient labor in our behalf both at home 
and abroad. To our European cousins in the iron and steel casting 
and. metalworking industries he has carried the message of interna- 
tional friendship and goodwill. We feel sure the American Found- 
rymen’s association and the industry at large in this country will 
for years profit from the favorable impression he created: during 
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his visit in Great Britain and on the continent. In leaving this 
country he did not leave the interests of the American Foundry- 
men’s association behind him. We have him to. thank for the 
distinguished visitors from the other side who have been with us 
in-the past week. It is with satisfaction that we regard the fact 
that while. he retires as president, he remains as a counsellor of the 
association. 

To C. E. Hoyt, our general manager and treasurer, we would 
also express thanks for the good generalship he has shown in the 
arrangement and management of the exhibit with its great multi- 
plicity of details, greater than ever before. Equally efficient and 
satisfactory has been his conduct of the association’s affairs during 
the year. 

Others whom we desire to intlude in this appreciation are 
those who so ably presented papers of great interest and scientific 
value before the sessions of the convention. 

While we are grateful to each, we must particularly emphasize 
our indebtedness to W. R. Bean, chairman of the papers committee, 
indefatigabie in his zeal and interest, and to H. Cole Estep, secre- 
tary of that committeé, who carried the very trying responsibility 
of “rounding up the whole.” The innumerable details and continu- 
ous application necessary to get all into that printed form which 
will constitute one of our most notable volumes, is indeed a great 
work and too much honor cannot be accorded Mr. Estep and Mr. 
Bean. 

We, THEREFORE MOVE, that the sincere appreciation and 
gratitude of the members of the association, severally and collec- 
tively, be extended to all those committees, industries and individuals 
that have studied ways to make us more happy, more comfortable 
and more successful and that manifold blessings rest with them all 
“till we meet again.” : 


Upon motion of A. O. Backert, retiring president, it was 
voted unanimously to ratify all proceedings and acts of the 
convention before adjournment. 


There being no further business, the meeting adjourned. 


ANNUAL BANQUET 
Thursday, Oct. 4,7 p. m., Bellevue-Stratford Hotel 


A. O. Backert, Cleveland, presided. Addresses were deliv- 
ered by the following speakers: 


Sir Ellis W. Hume-Williams, member of parliament, Lon- 
don, England; Dr. Marcel Knecht, member of French high com- 
mission; Maj. R. A. Bull, Duquesne Steel Foundry Co., Cora- 
opolis, Pa.; and Hon. James M. Beck, former assistant attor- 
ney general of the United States. 
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ENTERTAINMENT FEATURES 


Through the activity ot local committees on arrangements, 
the members and guests of the association were offered numer- 
ous opportunities to enjoy the features of an unusually attrac- 
tive entertainment program. The ex-officio members of these 
committees were Thomas Devlin and Howard Evans. Howard 
M. Bougher, chairman of the clearing house committee, and 
Frank Krug, head of the entertainment committee, were large- 
ly responsible for the courtesies extended to visiting foundry- 
men. On Tuesday those attending the convention enjoyed a 
boat ride on the Delaware river, the outstanding feature of 
which. was the launching of the cargo carrier AFOUNDRIA by 
the American International Shipbuilding Corp., at Hog island. 
The ship, named in honor of the American Foundrymen’s 
association and in recognition of the great work of the organi- 
zation, was christened by Mrs. A. O. Backert. Wednesday 
morning the ladies were taken on an automob‘ie trip through 
Fairmount park to Valley Forge where luncheon was served. 
In the afternoon a golf tournament was held at the Whitemarsh 
Golf club and in the evening members and guests enjoyed 
a theater party at Keith’s. Thursday afternoon the ladies 
visited the plant of the Curtis Publishing Co., Wanamaker’s 
store, Independence hall, and other points of interest. The 
annual banquet, mentioned above, was followed by dancing. 
During the convention many foundrymen visited the plants 
of the Baldwin Locomotive Works, Westinghouse Electric & 
Mfg. Co., and others in Philadelphia and vicinity. 









































































ApotpHus O. BACKERT 
PRESIDENT AMERICAN FouNpDRYMEN’s AssOcIATION, 1918-1919 


Adolphus 0. Backert, the twentieth president of the American Foundrymen’s 
association, is a native of Cleveland and was educated at Western Reserve university 
of that city. After engaging in daily newspaper work in Cleveland for several years, 
he became identified with the business press through the Penton Publishing Co., and 
has been active in that field for 19 years. For six years he was located at 
Pittsburgh as representative of The Iron Trade Review and The Foundry. 
Subsequently he served for two years as western editor of the Iron Age. He 
became editor of The Foundry in 1907 and has served in that capacity ever 
since, and in connection, for several years, acted as engineering editor of The Iron 
Trade Review. At the present time in addition to being the editor of The 
Foundry, Mr. Backert is vice president and general manager of the Penton Pub- 
lishing Co. 

He has been very active in foundry organization work. Through his Pittsburgh 

, he was prominently — = the Pittsburgh Foundrymen’s associ- 
ation. He became secretary-treasurer of American Foundrymen’s association in 
1914 and served continuously until his ‘ane, as oe in 1918. Mr. Backert 

treasurer 
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the Molding ’ association until is was absorbed 

war by the Foundry Manufacturers’ association, which Mr. Backert is 
- He has contributed many papers to the American Foundrymen’s 

association, part on machine practice cost work. It was largely 
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being widely adopted, was Backert conce’ the Metals 


congress was concurrently with the 

in 1918. Early in 1919 he visited the principal foundry centers of Europe and 
personally invited foreign foundrymen to attend the Inter-Allied Foundrymen’s con- 
vention and exhibition at Philadelphia. While in England Mr. Backert. was the 
guest at dinners given by the British Foundrymen’s association at Coventry and 


the auspices of the Birmingham branch of the British Foundrymen’s associ- 
4 the ape Metallurgical society, the Birmingham section of the =a 
of Metals and Staffordshire Iron and Steel institute. While in Paris, 
-R . Pye By Be Aw, BR, V- 
given in his honor, 


, of 
‘nies and Metallurgical Engineers and Cleveland Engineering society. He became 
a a member of the American Foundrymen’s association at the Philadelphia 
convention. 
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Annual Address 
By the President, A. O. Backert 


ROM war to peace, from high pressure production for 
Fk ordnance requirements to the uncertainty of demand for 

commercial needs, from the tense anxiety and excitement 
of a world conflict for the preservation of democracy to an un- 
paralleled era of unbridled unrest, is the transition of the found- 
ry industry in a period of 12 months. One year ago the manufac- 
ture of castings to comply with rigid government specifications 
and the quantity production of semisteel shells, were the impor- 
tant problems presented for the earnest consideration of found- 
rymen. Today’s problems, cast up in the wake of the war, 
are equally important and equally urgent, and upon their solu- 
tion depends the conversion of a glorious victory abroad to an 
assured peace at home. 

As production and more production was the one essential 
to overwhelm the enemy, so increased production is needed 
today to restore the equilibrium of trade and industry. With 
the constantly growing shortage of labor and the decline in 
the manual output other means must be found to compensate 
for this deficiency in production. This situation has empha- 
sized, more than ever before, the greater need of mechanical 
appliances in foundry operations and has been met by the instal- 
lation of labor-saving equipment on a scale never before 
equalled in the history ot the casting industry. Thus, by 
mechanical means will be solved the associated problems of 
labor shortage and lack of production in the foundry trade, as 
it will be solved also in every other industry. 

Several months ago your president returned from an 
extended visit to England and France where he was afforded 
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unusual opportunities to study conditions prevailing in the 
foundry and iron and steel industries. The people of both 
countries then were still suffering from the tremendous shock 
of the war and the readjustment of their industrial activities 
to a normal status was beset with many difficulties and prob- 
lems that seemed almost insurmountable. Their national debt, 
which exceeds per capita many times that of the United States 
and the depreciated value of their money as measured by the 
dollar standard are causes for great concern among manufac- 
turers and financiers. Otherwise conditions generally are not 
unlike those confronting us today. To provide an income for 
the great army of workers precipitated out of employment with 
the sudden termination of the war, a scheme of out-of-work 
pay was resorted to in the United Kingdom. Originally intend- 
ed as a temporary expedient to tide over these workers, it 
threatens to become a permanent bonus for idlness at a weekly 
cost to the government in excess of $5,000,000. During the 
months of May and June more than 1,000,000 men and women 
were given this support from the national treasury and not- 
withstanding the tremendous shortage of labor in the metal- 
working industries, the number obtaining government support is 
increasing rather than diminishing. 

In the United Kingdom the demobilization of the army 
was speeded-up to a higher rate than in France. The return 
of millions of these men to peace-time pursuits, particularly 
those who have been out of touch with civil life for from 
four to five years involves difficulties that time alone can solve. 
In a comparatively limited degree, we too are familiar with 
the self-discipline involved in the transition of our soldiers 
from army to civil life and this, in only small measure conveys 
the situation existing in the United Kingdom and France. 


Investigators Make Invidious Comparisons 


It has been the prevailing practice of investigators of 
industrial conditions abroad to make invidious comparisons 
of production as compared with that of the United States. 
From the standpoint of tonnage and per capita output, par- 
ticularly in the metal trades, these comparisons are borne out 
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by statistics. However, there must be some underlying reasons 
for the wide divergences in these figures and more than a cur- 
sory examination revealed the causes. It has been pointed 
out frequently that restraint of output is the brake upon all 
industry of the United Kingdom and that with its removal 
production could be speeded up to equal that of this country. 
Attention also has been directed to the lack of labor-saving 
equipment and the need of mechanical appliances to increase 
output. 


A more than superficial investigation of the foundry indus- 
try of the United Kingdom discloses the effect of the restraint 
of output, which, however, was removed during the closing 
years of the war and has not again been invoked. Mechanical 
appliances are not in such widespread use in the casting industry 
as in this country. Yet many plants are modernly equipped 
throughout and their practice is equal to the best prevailing in 
the foundries of the United States. Then what are the under- 
lying causes for the differences in the rates of production? Why 
is the tonnage per man for shops engaged in similar work so 
much greater here than in the United Kingdom? 


Difference in Standard of Buyers 


The wide divergence in the standards of the casting buyers 
of the two countries is one of the underlying reasons. The 
insistence upon high quality and superfine finish are two 
requirements that slow-up production abroad. The widespread 
use of dry sand molds in the United Kingdom and also in 
France, to provide the necessary finish demanded by the trade, 
is a large factor in reducing the per capita output. Quality 
and finish have been carried to the extreme and at the sacrifice 
of quantity. In the shops in this country, on the contrary, 
green sand practice prevails and quantity production is the goal 
to be attained, frequently at the expense of finish and quality. 
That a happy medium between the extremes of quality and 
quantity would serve the purpose cannot be denied, but years 
of education in one direction cannot be diverted to another 
course without an equal amount of training. 
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Repetition work in this country is one of the factors under- 
lving large production and it lends itself admirably to the appli- 
cation of all kinds of mechanical and labor-saving devices. 
With us it is not unusual to make 50,000 castings from the 
same pattern and in the automobile trade this total frequently 
is exceeded. Dealing in large numbers of the same unit enables 
the American foundryman to equip for quantity production and 
he requisitions for his use the most modern mechanical devices 
available to increase output and reduce cost. In the United 
Kingdom and France, repetition work is not nearly so prevalent 
as in the shops of the United States. Quantity production of 
commodities’ is not appreciated in the same degree as over here, 
nor is the need for it nearly so great. Until this year quantity 
was not a great factor in the motor car industry abroad, and 
even today the largest output of the automobile plants of both 
of these countries is dwarfed by the annual production of many 
of our motor car manufacturers. Before the war, it has been 
stated that the total pleasure car needs of France was only 
30,000 per annum. When this number is divided among many 
makers it becomes apparent that repetition work among French 
casting manufacturers cannot be developed to a very high 
degree. 

Lack of Standardization 


In addition, the lack of standardization in many of the 
engineering lines reduces repetition work to the minimum. 
Even the railroads are counted among the violators of standards 
in equipment and the whim of the designer too frequently is 
the altar upon which quantity production is sacrificed. It has 
been stated that manufacturers of sanitary ware in the United 
Kingdom have patterns in their vaults for several thousand 
different designs of bathtubs and it is not unusual for an 
architect to enhance the beauty of his creation by individually 
designed tubs. Thus, the lack of repetition work may be 
assigned to a multiplicity of orders for small numbers of cast- 
ings from a variety of patterns and this plays havoc with pro- 
duction. Long runs from single patterns lead to production econ- 
omies largely effected by the use of molding machines, whereas 
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small orders for castings from single models retard the 
installation of mechanical molding appliances, reduce the out- 
put and are a factor in maintaining the uneconomical practices 
of the jobbing shop. 

To the comparative lack of repetition work in both the 
United Kingdom and France must be assigned the prevalence 
of the jobbing shop and the large number of small foundries, 
willing, even if not equipped for the production of castings 
in iron, brass or steel. However, this semijob work is not 
without its compensating features. It has a tendency to 
develop skilled molders, whereas our specialty shops train 
men to one operation, not one of whom could make a parting 
or cut a gate by hand. Yet notwithstanding these handicaps, 
the mechanical equipment of many of the foundries of the 
United Kingdom and France measure up to the best prac- 
tice prevailing in this country. And the foundrymen of these 
countries are alive to the progress that is being made in 
casting manufacture over here. They are anxious to in- 
crease their production and to reduce their costs and to at- 
tain these ends they are preparing to install labor-saving 
equipment on an extensive scale. 


Competition of Nationalities 

Provided with the same machine on which similar pat- 
terns are mounted and operated under practically identical 
conditions, English foundrymen who have had opportunities 
to observe foundry practice in this country contend that we 
get the greater production. That restraint of output, operat- 
ing for many years, has left its indelible mark upon their 
workingmen is apparent. Fortunately, in the United States 
there still prevails the competition of nationalities which is 
not a factor in England, Scotland, Ireland, Wales or France. 
Perhaps when we have centuries of tradition behind us, we 
too may suffer from the same lack of racial competition with 
which we are favored today. 


Steel Casting Manufacture 
Steel casting manufacture in the United Kingdom was 
greatly accelerated by the war. The output in 1918 totaled 
276,518 tons, of which basic steel was only 10,564 tons as 
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compared with 265,954 tons of acid castings. This tremend- 
ous predominance of acid over basic steel, which is in strik- 
ing contrast to the practice prevailing in this country, must 
be attributed, to a very large extent, to the insistence of the 
army and navy ordnance departments for castings made by 
the acid in preference to the basic process. The war also speeded 
the installation of electric furnaces for the production of steel 
for castings. At the time of the armistice, 37 were in operation 
in foundries with an actual output of more than 5000 tons 
per month and 11 additional were being installed which will 
increase the actual production to 7000 tons per month. 


When -the war was terminated, electric steel casting pro- 
duction was at its height in the United Kingdom, as 
indicated by the output of 46,637 tons in 1918 and compared 
with 108,296 tons for the United States in the same period. 
Of the total steel casting output of the United Kingdom in 
1918, the electric process accounted for 17 per cent against 
7.7 per cent for the United States, indicating a production 
in proportion to the total steel casting output more than 
twice as great as that of this counry. 


Converter Process Predominates 


A further analysis of the steel casting statistics for both 
countries in 1918 reveals striking differences in practice. 
Steel for casting purposes made in converters in the United 
Kingdom exceeded open-hearth production by 1936 tons, 
the former having totaled 116,231 tons against 113,630 tons 
for the latter. In the United States, on the contrary, where 
the open-hearth process predominates, the production of ‘con- 
verter steel last year was 160,844 tons as compared with 
1,140,830 tons of open-hearth steel. In the United Kingdom 
converter stee! represents 42 per cent of the output as con- 
trasted with 11.3 per cent in this country and open-hearth 
only 41 per cent against 80 per cent in the United States. 
Among the converter processes employed in the United 
Kingdom the Tropenas leads with 53,633 tons; the ordinary 
side-blow process is second with 48,858 tons and the Stock, 
oil-fired converter is third with 13,075 tons. Classified as 
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basic converter steel is 665 tons. No records are available 
of the production of steel castings by the crucible process 
in the United Kingdom and statistics of last year’s output 
in the United States indicates also that this process is pass- 
ing in this country. Statistics of the steel casting production 
of the United Kingdom and the United States for 1918, 
follow: 


Analysis of Steel Casting Output, United Kingdom and 
United States, 1918 








United United 

Kingdom States 

Tons Tons 

Acid open-hearth ........... 103,731 634,950 
Basic open-hearth ........... 9,899 505,880 
le ae a ae AEE ea ac . 116,231 160,844 
MEE avi knnidveccaena nase woe 46,657 108,296 
EE i ia A, ut hain b casio te -1,330 
NE, uo is ak os.s <u.ts ae euete 110 
dl Sa ita die en nackiceion 276,518 1,411,410 


In many of the English plants the combined installations 
of cupolas and converters are unique. For the purpose of 
eliminating the handling of the metal in ladles from the 
cupolas to the converters, the melting furnaces are located on 
platforms at a considerable height above the floor level to 
permit of tapping the iron direct from the cupola spout into 
the converters. Troughs are provided for directing the metal 
into the mouth of either converter, one being located on either 
side of the cupola. 

Following the curtailment of ordnance buying and the 
cancellation of existing contracts in November last year, 
many electric furnaces in steel foundries were shut down 
and the production this year will show a material decline in 
the United Kingdom. This is due to the high cost of manu- 
facturing this grade of steel and the comparatively limited 
demand for electric steel castings for commercial purposes. 


British and French Foundrymen Extend Hospitalities 


The generous hospitality and the many courtesies showered 
upon your executive while abroad by British and French 
foundrymen, were manifestations of the kindly feeling and love 
of the people of these two great nations for their American 
ally. Your president was asked to convey to you a message of 











American Foundrymen’s Association 


good-will from the casting manufacturers of the United King- 
dom and France coupled with the hope that the bond of friend- 
ship cemented by the war, would never be broken. Your presi- 
dent was the guest of the Rover Co., Ltd., and the Daimler 
Co., Ltd., at a complimentary dinner in his honor at Coventry 
on April 30. Following the dinner he addressed a meeting of 
the members of the Coventry branch of the British Foundry- 
men’s association. On Saturday, May 3, your president was 
the guest of the British Foundrymen’s association and the 
Sheffield branch of this organization at a dinner at Sheffield, 
which was presided over by T. H. Firth, president of the 
national association. It was attended by the members of the 
council and prominent foundrymen and steel manufacturers of 
the Sheffield district. On Monday, May 5, your president was 
tendered a reception and dinner at Birmingham by the kindred 
Metallurgical associations of this great metal-working district. 
On this occasion it also was his privilege to deliver an address 
before the members of these societies at the Birmingham 
University. 

Your president also had the privilege and honor to attend 
the first reception and dinner of the French Foundrymen’s 
association since the beginning of the war in 1914. All 
meetings of this organization were postponed until after the 
enemy was vanquished and the gathering at Paris on May 24, 
was in the nature of a peace celebration coupled with the 
resumption of the normal functioning of this organization. On 
behalf of the American Foundrymen’s association your presi- 
dent extended hearty invitations to the casting producers of the 
United Kingdom and France to attend this great convention 
and exhibit. 

We have a large number of these visitors with us today, 
and we extend to them a hearty welcome. By their journey 
oversea they are helping to build a bridge of friendship, which 
forever should tie together the Allies of the Great War. Lez 
us reciprocate in kind. This is the occasion for us to demon- 
strate to them our love and good-will and let it be so expressed 
that it will form the piers of that bridge of friendship that 
more than by any other means will give assurance for the peace 
of the world. 
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During the year your association established a home of its 
own in commodious offices in the city of Chicago. With a sec- 
retary and a competent organization that can devote all of its 
time and energy to association affairs, its accelerated growth 
and increased usefulness and influence is assured. While the 
membership has increased at a normal average rate during the 
year, the enrollment is representative of not more than 25 per 
cent of those entitled to affiliation with this society. It.is for- 
tunate that the foundrymen who constitute this minority so 
bravely accept the burden of the foundry trade of the North 
American continent to foster these great meetings and exhibi- 
tions. Let us hope that the overwhelming majority not now 
affiliated some day will see the light and will assume its share 
of the great responsibility of promoting the progress and 
advancement of the foundry industry of America. 

For the success of this meeting and the wonderful display 
of labor-saving equipment in the Commercial Museum we are 
deeply indebted to our untiring secretary and his corps of 
assistants. Throughout the year he has lightened the duties of 
my office in every possible way and to him and to the directors, 
committee members and others who have given so freely of 
their time and energy for the growth of this association, I wish 
to express my warm appreciation and hearty thanks. Never 
was man privileged to work with a better, more earnest or 
congenial crowd. 

Before closing I wish to recall to you the great loss which 
our organization sustained in the death of Major Jos. T. Speer, 
on Jan. 5, this year. Since his affiliation with us many years 
ago, no task was too great and no duty too trivial, which he did 
not perform cheerfully and well in our behalf. His ability and 
devotion were recognized by his election to the presidency for 
two terms in 1912 and 1913, and since that time he served as 
a member of our board:of directors until failing health caused 
him to decline re-election. Appropriate resolutions already have 
been adopted by the board of directors and I suggest that we 
rise and pay silent tribute to his memory. 








Annual Report of the Board 
of Directors 


To the Members of the American Foundrymen’s Association, 
Inc.: 


Two meetings of the Board of Directors of the Amer- 
ican Foundrymen’s Association, Inc., were held during the 
fiscal year, one at Milwaukee, Oct. 9, 1918, and the other at 
Philadelphia, Pa., Feb. 7, 1919. 

At the Milwaukee meeting the board organized and 
elected officers. They also passed an amendment to the By- 
laws increasing active member dues from $10 to $12, and 
associate member dues from $5 to $6. At this meeting it was 
decided to postpone the transfer of the properties and business 
affairs to the newly elected Secretary-Treasurer until the next 
meeting of the Board of Directors. 

At the Philadelphia meeting, Feb. 7, 1919, the first order 
of business was the appointment of a committee by Presideni 
Backert, consisting of Messrs. Howell, Pero and Minich, to 
draft suitable resolutions on the death of former president, 
Major Joseph T. Speer, who died at his home in Pittsburgh, 
Jan. 5, 1919. These resolutions, presented later in the day, 
were adopted by a rising vote and ordered spread upon the 
records, and are contained in full in the minutes of that 
meeting. 

A special committee was also appointed by the President 
to draft a telegram to be sent by the Board of Directors to 
former President Major R. A. Bull, who had on the day 
previous returned from service in France. 


The report of the 1918 Committee on Exhibits was received 
and it was decided to set aside the sum of $5000 out of the 
earnings of the Department of Exhibits for the year 1918, as 
a reserve fund, to transfer $1000 from the Department of 
Exhibits to the Technical Department, and to pay to the 
Institute of Metals Division of the American Institute of 
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Mining and Metallurgical Engineers, the sum of $250, from 
the funds of the Department of Exhibits. 

On April 7, 1919, Mr. H. E. Diller tendered his resigna- 
tion as a director of the association, and in doing so stated that 
he considered his election as due to his position with the 
General Electric Co., and now that he was no longer with 
that company, but with one which was already represented on 
the Board of Directors, he desired to tender his resignation. 
This was reluctantly accepted by President Backert, who, to fill 
the vacancy, appointed Lieut. S. Griswold Flagg III, who had 
resigned as vice president and director of the association during 
1917, having been commissioned as naval constructor, with 
rank of lieutenant, senior grade, U. S. N. R. F. 

One meeting of the 1918 Exhibition Committee was held 
at Philadelphia, Feb. 7, 1919. At this time the report of C. E. 
Hoyt, exhibition manager in charge of the Milwaukee exhibit, 
was received. ; 

One meeting of the 1919 Exhibition Committee was held 
during the fiscal year, at Cleveland, May 13, 1919, at which 
time preparations were made for the exhibit to be held in 
Philadelphia the week of Sept. 29. 

The reports of the various meetings of the Board of 
Directors, Exhibit Committee meetings, etc., are appended 
hereto. 

Respectfully submitted, 
C. E. Hoyt, Secretary-Treasurer. 








Minutes of Meetings of Board of Directors 


ANNUAL MEETING OF THE BOARD OF DIRECTORS OF THE 
AMERICAN FOUNDRYMEN’S ASSOCIATION, INc., HELD AT THE 
MILWAUKEE AUDITORIUM, MILWAUKEE, Monpay, Oct. 7, 1918. 


Pursuant to a call for the annual meeting of the Board of 
Directors of the American Foundrymen’s Association, Inc., issued 
by President B. D. Fuller, a meeting of the board was held at the 
Milwaukee Auditorium, Milwaukee, at noon, Monday, Oct. 7, 1918. 
However, in the absence of a quorum, President Fuller adjourned 
the meeting to the evening of the seventh, at the Milwaukee Athletic 
club. - 

BENJ. D. Futver, President. 


A. O. BacKert, Secretary. 


ANNUAL MEETING OF THE BOARD OF DIRECTORS OF THE 
AMERICAN FOUNDRYMEN’s AssOcIATION, INc., HELD aT MIL- 
WAUKEE ATHLETIC CLUB, MILWAUKEE, MoNpDAy EVENING, 
Oct. 7, 1918. 


The adjourned meeting of the Board of Directors of the 
American Foundrymen’s Association called for noon, Monday, Oct. 
7, was held at the Milwaukee Athletic Club, Milwaukee, Mondey 
Evening, Oct. 7, 1918. 

The following were in attendance: 

H. R. Atwater, Cleveland Osborn Mfg. Co., Cleveland. 

A. O. Backert, The Penton Publishing Co., Cleveland. 

H. E. Diller, General Electric Co., Erie, Pa. 

A. E. Howell, Phillips & Buttorff Mfg Co., Nashville, Tenn. 
E. Hoyt, Chicago. 

N. A. Janssen, Canadian Steel Foundries, Ltd., Montreal. 
. T. Johnston, S. Obermayer Co., Chicago. 
7. E. Minich, Sand Mixing Machine Co., New York. 

C. E. Hoyt discussed the work of the War Service Committee 
at Washington, which subsequently will take the form of a written 
report and which will be included in the bound volumes of the 
Transactions. 

B. D. Fuller, President, who is a member of the Committee 
on Iron and Steel Scrap of the American Iron and Steel Institute, 
als6 reported briefly on the year’s activities. 

The Secretary, A. O. Backert, presented letters received from 
E. N. Hurley, president of the United States Shipping Board, 
recommending the appointment of a committee on merchant marine 
and this was unanimously favored by all of the directors present. 
It was suggested that the appointment of such committees by the 
association be considered and recommendations urging the drafting 
of resolutions by the separate bodies also were made. It also 
was the concensus of opinion that a_ resolution be sent to the 
President of the United States, by the conventions, demanding 
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the immediate and abject surrender of the enemy. A committee 
consisting of Messrs. Howell, Minich and Backert was appointed 
by President Fuller to draft such a resolution. 

C. E. Hoyt directed attention to valuable services rendered by 
Emlyn Thomas, assistant to the secretary, who has been employed 
by the association at a salary of only $50 per month by the tech- 
nical department and $25 per month by the Exhibition Department. 
Mr. Hoyt was of the opinion that Mr. Thomas should receive 
additional compensation for his services and he proposed that Mr. 
Thomas be paid the sum of $300 as additional compensation for his 
valuable services so faithfully and loyally rendered. It also was 
recommended by Mr. Hoyt that this sum be charged against the 
Exhibition account. This motion was seconded by V: E. Minich 
and carried unanimously. 

The secretary then presented the resignation received from 
Stanley G. Flagg III, which had been accepted by the president 
shortly after its receipt. A. E. Howell, on behalf of the Board 
of Directors requested that Lieutenant Flagg’s resignation be 
received with an expression of keén regret but at the same time 
he is to be applauded for his great devotion to his country in a 
time when his services are greatly needed. Mr. Howell’s motion 
was seconded by S. T. Johnston and the resignation of Lieutenant 
Flagg as vice president was accepted by the Board, this action 
being in the form of a ratification of the action taken by President 
Fuller earlier in the summer. 

C. E. Hoyt, Exhibition Manager, presented a report on the 
exhibition in which he approximated the number of exhibitors, 
gate receipts for the first day, etc. Mr. Hoyt pointed out that 
upon the advice of the president and secretary it was decided not 
to make any change in the admission charge but to deduct the 
war tax from the gate receipt. It also was decided to continue 
the policy of admitting ladies free to the exhibition. This action 
of the officers was ratified by the Board upon motion by W. A. 
Janssen which was seconded by H. E. Diller. 

The President announced that a meeting of the newly elected 
Board of Directors would be held at noon, Wednesday, Oct. 9, 
in the Board of Directors’ room of the Milwaukee Auditorium. 

There being no further business the meeting adjourned. 


Beny. D. Futter, President 
A. O. Bacxert, Secretary. 


MEETING OF THE BoarD OF DIRECTORS OF THE AMERICAN 
FoOUNDRYMEN’s ASSOCIATION, HELD IN THE BoarpD oF DrREc- 
tor’s Room, MILwAUKEE AUDITORIUM, MILWAUKEE, WEDNES- 
pay, AFTERNOON, Oct. 9, 1918. 


Following the session of the annual meeting of the membere 
of the American Foundrymen’s Association, Inc., held Wednesday 
morning, Oct. 9, at which the members of the Board of Directors 
were elected, a meeting of this Board was held in the Board of 
Director’s room of the Milwaukee Auditorium in the afternoon of 
this day for the purpose of electing officers and transacting 
such other business as might be presented. 

At the session of the annual meeting held Wednesday morning, 
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Oct. 9, the following were elected members of the Board at 
Directors of the American Foundrymen’s Association: 
H. R. Atwater, Cleveland Osborn Mfg. Co., Cleveland. 
A. O. Backert, The Penton Publishing Co., Cleveland. 
W. R. Bean, Naugatuck Malleable Iron Works, Naugatuck, 
Conn. 
R. A. Bull, Duquesne Steel Foundry Co., Pittsburgh. 
H. A. Carpenter, General Fire Extinguisher Co., Providence, 
| ay F 
H. E. Diller, General Electric Co., Erie, Pa. 
A. E. Howell, Phillips & Buttorff Mfg. Co., Nashville, Tenn. 
. E. Hoyt, Chicago. 
W. A. Janssen, Canadian Steel Foundries, Ltd., Montreal. 
S. T. Johnston, S. Obermayer Co., Chicago. 
C. S. Koch, Fort Pitt Steel Casting Co., McKeesport, Pa. 
W. G. Kranz, National Malleable Castings Co., Cleveland. 
V. E. Minich, Sand Mixing Machine Co., New York. 
C. R. Messinger, Chain Belt Co., Milwaukee. 
J. P. Pero, Missouri Malleable Iron Co., East St. Louis, II. 
H. B. Swan, Cadillac Motor Car Co., Detroit. 
The following members of the Board were in attendance: 
V. E. Minich, A. E. Howell, S. T. Johnston, H. B. Swan, C. R. 
Messinger, H. R. Atwater, C. E. Hoyt, W. A. Janssen, A. O. 
Backert and C. S. Koch. 
For the purpose of effecting an organization, retiring President 
B. D. Fuller was selected chairman. 
Nominations. for the office of president of the American 
Foundrymen’s Association were called for and A. E. Howell, 
Phillips & Buttorff Mfg. Co., Nashville, Tenn., nominated A. O. 
Backert, The Penton Publishing Co., Cleveland, for this office. 
After having been seconded a motion was made that nominations 
be closed. 
Nominations for the office of vice president of the American 
Foundrymen’s Association then were called for. It was decided 
to ballot and after a number of ballots, W. A. Janssen, Canadian 
Steel Foundries, Montreal, received a majority and it was decided 
to make his nomination unanimous, which carried without dissent. 
Nominations for the office of secretary and treasurer then were 
called for and a motion was made by W. A. Janssen and seconded 
by S. T. Johnston, that the office of secretary and treasurer be 
combined. This motion prevailed unanimously. Upon motion 
which was duly seconded, C. E. Hoyt, exhibition manager, was 
nominated for this office. It was then moved and seconded that 
nominations be closed. 
Following the selection of the above named gentlemen for the 
offices of President, Vice President and Secretary-Treasurer, and at 
the request of the Secretary, the ballot was unanimously cast by 
A. E. Howell. The officers of the American Foundrymen’s Asso- 
ciation, Inc., for the year 1918-1919, as elected, follow: 
President—A. O. Backert, The Penton Publishing Co., 
Cleveland. 

Vice President—W. A. Janssen, Canadian Steel Foundries. 
Montreal. 

Secretary-Treasurer—C. E. Hoyt, Chicago. 


It was suggested that an executive committee of the Board of 
Directors be appointed to transact business in the interim between 
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meetings of the Directors of the American Foundrymen’s Asso- 
ciation. Motion was made by A. E. Howell and seconded by 
C. R. Messinger, that a committee of five (5) be appointed to 
consist of the three (3) officers of the Association and two (2) 
other members of the Board to be appointed by the President. 
After a brief discussion, this motion prevailed without dissent. 

The retiring secretary, A. O. Backert, then directed attention to 
the increased cost of operating the Association and conducting 
the affairs and recommended that the dues of both active and as- 
associate members be increased. Following discussion Mr. A. E. 
Howell offered the following amendment to the By-laws of the 
American Foundrymen’s Association, Inc.: 

Resolved, That Article 7, Section 1 be amended to read as 
follows: 

“The entrance fee for active members shall be $10.00, which 
must be submitted with the application. Dues for Active members 
shall be $12.00 per annum.” 

And that Article 7, Section 2 be amended to read: 

“The entrance fee for Associate members shall be $5.00 which 
must be submitted with application. Dues for Associate members 
shall be $6.00 per annum.” 

The question of the transfer of the property of the Asso- 
ciation from the retiring Secretary-Treasurer, A. O. Backert, to the 
newly elected Secretary-Treasurer, C. E. Hoyt, was then discussed 
at length. It was pointed out that C. E. Hoyt’ in his capacity as 
exhibition manager, would be busily engaged with the work of 
winding up the affairs of the Milwaukee exhibition for several 
months and it was suggested that all matters relating to the 
salaries of the retiring Secretary-Treasurer for the interim pending 
transfer of the properties and business affairs to the newly-elected 
Secretary-Treasurer, be held in abeyance until the next meeting 
of the Board of Directors. Mr. Howell’s recommendation was 
made in the form of a motion and having been seconded it was 
the unanimous expression of the members of the Board that these 
matters be held in abeyance until the next meeting of the Board 
of Directors. 

There being no further business, the meeting was adjourned. 

Benjy. D. Futrer, President. 


A. O. BacKkert, Secretary. 


Minutes -OF MEETING OF BOARD OF DIRECTORS OF THE 
AMERICAN FOUNDRYMEN’S ASSOCIATION, INc., HELD AT BELLE- 
VUE-STRATFORD HoTeL, PHILADELPHIA, Pa., Frmpay, FEB. 7, 
1919. 

The meeting was called to order by President A. O. Backert 
in the chair, and the following directors were present: 

A. O. Backert, Penton Publishing Co., Cleveland, O. 


W. A. Janssen, Canadian Steel Foundries, Montreal. 
C. E. Hoyt, Chicago. 


H. R. Atwater, Cleveland-Osborn Mfg. Co., Cleveland, O. 

W. R. Bean, Eastern Malleable Iron Works, Naugatuck, Conn. 

H. A. Carpenter, General Fire Extinguisher Co., Providence, 
ae 

H. E. Diller, Penton Publishing Co., Cleveland, O. 
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A. E. Howell, Phillips & Buttorff Mfg. Co., Nashville, Tenn. 
S. T. Johnston, S. Obermayer Co., Chicago. 

C. R. Messinger, Sivyer Steel Casting- Co., Milwaukee, Wis. 
V. E. Minich, Sand Mixing Machine Co., New York City. 
J. P. Pero, Missouri Malleable Iron Co., E. St. Louis, IIl. 
H. B. Swan, Cadillac Motor Car Co., Detroit, Mich. 

Minutes of the meeting of the special committee in Milwaukee, 
February 25 and 26, 1918, were read and approved. 

Minutes of the annual meeting of the Board of Directors 
held at noon Monday, Oct. 7, 1918, at Milwaukee, minutes of the 
adjourned annual meeting held at the Milwaukee Athletic club the eve- 
ning of Oct. 7, 1918, and the minutes of the meeting of the Board 
of Directors held in Milwaukee, Wednesday afternoon, Oct. 9, 
1918, were all read and approved as read. 

A committee was appointed by the President, consisting of 
Messrs. Howell, Pero and Minich, to draw up suitable resolutions 
on the death of former president, Major Joseph T. Speer. 

A committee was appointed by the President, consisting of 
Messrs. Carpenter and Pero, to draw up a telegram to be sent 
by the Board of Directors, to former president Major R. A. Bull, 
who had, on the day previous, returned from France. 

The President declared that the meeting of the Board of 
Directors would stand adjourned to be called later in the day, 
following the meeting of the Exhibition Committee. 

A. O. BacKkert, Chairman. 


C. E. Hoyt, Secretary. 


MINUTES OF ADJOURNED MEETING OF BoarD oF DrIRECTORS 
oF AMERICAN FOUNDRYMEN’S ASSOCIATION, INC., BELLEVUE- 
STRATFORD HoTeL, PHILADELPHIA, Pa., Fripay, Fes. 7, 1919. 


Meeting called to order by President Backert in the chair. All 
of the directors present at the morning meeting were present at the 
adjourned meeting, and were joined by Mr. C. S. Koch. 

The Secretary read the following as recommendations by the 
Exhibit Committee to the Board of Directors: 

First—That the sum of $5000 be set aside as a reserve fund, out 
of the earnings of the 1918 Exhibit. 

Second—That the exhibits be open one night each year. 

Third —That the sum of $1000 be paid to the Technical Department 
of the American Foundrymen’s Association, Inc., out of the earnings 
of the 1918 exhibit. 

Fourth—That the sum of $250 be paid to the Institute of Metals 
Division of the American Institute of Mining Engineers, out of the 
earnings of the 1918 exhibit. 

Moved by Mr. Janssen and second by Mr. Messinger that the 
recommendations of the retiring exhibit committee be accepted 
and adopted. Carried 

President Backert then submitted the following report covering 
cash and material turned over by the retiring Secretary, A. O 
Backert. to the new Secretary, C. E, Hoyt. 
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Money— 
Central a Bank, Technical Account...........e%0+% $ 2,859.04 
Superior Savings & Trust Co., Exhibition Account.... 11,481.31 
Superior Savings & Trust Co., Cost- | er 1,688.33 
Superior Savings & Trust Co., Research Fund ........... 357.71 
$16,386.39 
Materials— 


1 Model 5 Underwood Typewriter 

2 letter filing cabinets. 

1 pamphlet filing case. 

1 4-drawer filing cabinet. 

1 sectional bookcase, 5 tiers. 

1 steamer trunk. 

213 bound volumes of Transactions A. F. A. 

Membership Record Cards, record books, bank books, check 
books and supplies, including copies of cost bulletins, year 
books, pamphlets, etc. 


The statement was made that at the annual meeting of the 
Board of Directors held in Milwaukee, Oct. 9, 1918, when the 
officers for the ensuing year were elected, it was moved that all 
matters pertaining to salaries be held in abeyance until a future 
meeting of the Board of Directors, to be held after the newly 
elected Secretary had completed his work on the 1918 exhibit, 
and a transfer of the work of the Secretary’s office had been made 
from Cleveland to Chicago. 

Following this statement it was moved by Mr. Minich and 
seconded by Mr. Carpenter, that due to the large amount of work 
in transferring the office of the secretary, the salary of the former 
secretary be continued until March i, at which time it was 
anticipated that all transfers would be completed. Motion prevailed. 

The question of the salary of the Secretary-Treasurer was 
then taken up, and it was moved by Mr. Messinger and seconded 
by Mr. Howell, that the salary of C. E. Hoyt as Secretary- 
Treasurer of the American Foundrymen’s Association, Inc., dating 
from Dec. 15, 1918, should be $150 per month. Moved by Mr. 
Messinger and seconded by Mr. Howell, that the salary of C. E. 
Hoyt as Manager of the Department of Exhibits of the American 
Foundrymen’s Association, Inc., dating from December 15, 1918, 
be $500 per month. Motions prevailed. 

Moved by Mr. Howell and seconded by Mr. Swan, that the 
President and Secretary be authorized to secure an_ editorial 
assistant who would be secretary of the Committee on Papers, 
at a salary not to exceed $1200 per annum. Motion prevailed. 

At this point Mr. Pero read a draft of the telegram to be sent 
to former President Major R. A. Bull, which was adopted by 
a rising vote and ordered made a part of the records. 


“The Board of Directors of the American Foundrymen’s 
Association are in session. The first matter of business was to 
appoint a committee to extend to you a welcome home. We are 
overjoyed and wish you had been able to meet with us. We are 
proud of you and the distinction you have attained. At one 
o’clock we will think of you and Mrs. Bull, raise our glasses and 
drink your heath and wish you all that cheero implies. This has 
been read and unanimously ratified. 


“Carpenter and. Pero,” 
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Following the reading of the telegram the meeting recessed 
for luncheon. 

After luncheon the committee appointed to audit the report 
of the Manager of Exhibits, reported that they had gone over the 
auditor’s statement and itemized statement attached, and found 
same correct. Moved and carried that the report of the committee 
be accepted. 

The report of the committee on the resolutions on the death 
of former president, Major Joseph T. Speer, was read and adopted 
by a rising vote. 

“On January 5, 1919, the American Foundrymen’s Association 
lost Major Joseph T. Speer. Major Speer became attached to the 
association in 1909 and was promptly recognized as a spirit des- 
tined to lead in the Association’s activities. He was made vice 
president in that year and was president at the Pittsburgh and 
Buffalo meetings, and at the latter was elected an honorary life 
member. 

“Major Speer was a member of the committee that was 
charged with the guiding of the Association through its transition 
period, when being reconstructed to a chartered corporation. He 
was unremitting in his zeal and loyalty to the best interests of 
the Association. He was always hearty, sometimes bluff because 
frank and vigorous in action, but no one who knew Major Speer, 
but knew that very close to the surface was a heart as tender 
as a woman’s, a dauntless courage of conviction, and a devotion 
as true as the magnetic needle. 

“A distinguished success in his own business, he brought to 
our Association ripe counsel, and a broad acquaintance with men 
and affairs touching our Association’s interests. Our Association 
will continue to progress on the foundation to which Major 
Speer potently contributed; but those with whom he mingled, and 
who came under the charm of his intimacy and friendship, can 
never forget him, nor lose their appreciation of his services to the 
American Foundrymen’s Association. 

“Because of our love and appreciation, we wish this tribute 
of him recorded on the minutes of the Board of Directors, and 
a copy transmitted to his family. 


“*May he live again, in minds made better by his 
presence; live 

In pulses stirred to generosity, 

In deeds of daring rectitude, in scorn 

For miserable aims that end with self; 

In thoughts sublime that pierce the night like stars, 

And with their mild persistence urge men’s search 

To vaster issues.’” 


Very respectfully, 
J. £. Pere, 
V. E. Minich, 
Alfred E. Howell. 


New Business—The questions of increasing the membership and 
the good of the Association were then discussed, and it was 
decided that a new committee should be added to the list of com- 
mittees to be appointed, to be known as the Committee on Pro- 
motion, and Membeiship. 
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The President then announced that the 1919 Exhibit committee 
should consist of the following: 

A. O. Backert, Chairman; W. A. Janssen, H. R. Atwater, A. E. 
Howell, S. T. Johnston, G. S. Koch and V. E Minich. 

The chair then announced that we would proceed to consider 
the invitations for the 1919 meeting, stating that a special com- 
mittee consisting of the President, the Secretary, and Messrs. 
Atwater, Johnston and Minich, had visited Rochester on Wed- 
nesday, Feb. 5, where they were cordially received and entertained 
by a delegation of foundrymen and business men, had inspected 
the hotels, exhibition buildings, and available meeting places and 
found them acceptable in every way. That the committee had met 
in Philadelphia on Thursday, Feb. 6, had met a representative of 
the Chamber of Commerce, and the manager of the Hotel Men’s 
Association, and had been taken by ‘them to the Commercial 
Museum, were shown the building that was available for exhibit 
purposes, which was found adequate, and were also assured that 
the necessary arrangements could he made for meeting places. 
The committee were also furnished with a list of Philadelphia 
hotels and rates. . 

Later, on the same day, the committee received a delegation 
from Atlantic City, consisting of Mr. A. T. Bell, Chairman of 
the Hotel Men’s Association, and Mr. Stine, Secretary-director of 
the Publicity Bureau. (Mr. Hill, Manager of the Million Dollar 
Pier) had met some of the committee earlier in the day. These 
gentlemen extended a cordial invitation to the Association to meet 
in Atlantic City, and submitted a written proposition for our con- 
sideration and acceptance if found satisfactory. 

Following this report considerable discussion was indulged 
in, during which time it developed that Atlantic City, because of 
its lack of exhibition facilities for an exhibit such as ours, could 
not be considered. 

The Directors waited until four o’clock for Director Wilson 
of the Commercial Museum to report with a definite proposition, 
and on his failing to be there at that time, it was moved by 
Mr. Howell and seconded by Mr. Pero, that a committee con- 
sisting of President Backert, Secretary Hoyt and Messrs. Johns- 
ton, Atwater and Minich be authorized to investigate further, and 
empowered to decide on the place and time for the 1919 meeting. 

On motion the meeting adjourned. 


A. O. Backert, Chairman. 
C. E. Hoyt, Secretary. 


ANNUAL MEETING OF THE BOARD OF DIRECTORS OF THE AMERICAN 
FOUNDRYMEN’S ASSOCIATION, INC., THE PHILLADELPHIA 
CoMMERCIAL MusEUM, PHILADELPHIA, Sept. 28, 1919. 


Pursuant to a call for the annual meeting of the board of direc- 
tors of the American Foundrymen’s Association, Inc., issued by Presi- 
dent A. O. Backert, a meeting was held at the temporary office of the 
secretary in the Commercial Museum, Philadelphia, at noon, Monday, 
Sept. 29, 1919. There being no quorum present the meeting was 
adjourned until Tuesday evening, Sept. 30, at the Union League club, 
of Philadelphia. 

A. O Backert, President, 
C. E. Hoyt, Secretary. 
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AnNNvuAL MEETING OF THE BOARD OF DIRECTORS OF THE AMER- 
ICAN FOUNDRYMEN’S ASSOCIATION, INC., THE 
Union Leacue Crus, oF PHILA- 

DELPHIA, SEPT. 30, 1919. 


The adjourned meeting of the board of directors of the Amer- 
ican Foundrymen’s Association, Inc., called for noon, Monday, Sept. 
29, was held at the Urtion League club, of Philadelphia, Tuesday 
evening, Sept. 30, 1919. 

The following directors were in attendance: A. O. Backert. 
president; H. R. Atwater, W. R. Bean, R A. Bull, Henry A. Car- 
penter, S. G. Flagg, IIL, Alfred E. Howell, C. E. Hoyt, W. A. 
Janssen, S. T. Johnston, C. S Koch, C. R. Messinger, V. E. 
Minich, ‘3 P. Pero. 

This meeting was also the occasion of the annual alumni dinner 
to which all past presidents and officers of the association, members 
of the advisory board, were invited and the following met with 
the directors: 


Ue nen 
Dr. Richard Moldenke.............................Seeretary, 1900-1914 
Se EE FI 5861355 0 asec. a a Sip a ne @e eno bean ee President, 1908 
Pe eae ee President, 1910 
EN PE gioco ints gale ere aia's «cave ou elmare ed eee President, 1918 


H. Cole Estep Os .. Secretary of the Papers Committee 

Letters were received from W A. Jones, president, 1901; EL. L. 
Anthes, president, 1909; and H. D. Miles, president, 1913, expressing 
their regret at not being able to attend. All present were guests at 
dinner of Stanley G. Flagg, Jr., and S. Griswold Flagg, III. 

Following the dinner President A. O. Backert opened the meet- 
ing by briefly reviewing the work and growth of the association and 
called attention to the special features of the program fer convention 
week. He also called attention to the correspondence received from 
the American Society for Testing Materials on the question of the 
“Standardization of Pattern Colors, Core Prints, Shrinkage, Etc.” 
No action was taken but it was understood that the president would 
continue to co-operate with the A. S. T M. until a committee was 
formed along the lines suggested by the A. S. T. M. 

A communication was also read on the subject of the ways and 
means committee bill known as H. R. 5941, which was a_ proposed 
“Tariff Plumbago Graphite and Silver Lead.” On motion it was 
ordered that the communication be filed. : _ 

The president then called on the secretary for an informal 
report on association matters. 

The secretary reported that since July 1, at which time the book 
membership of the association was 1103, approximately 180 new 
members had been obtained as a result of the activities of the mem- 
bership committee, and that during the same period, approximately 60 
resignations had been received, leaving the total book membership 
something over 1200, of which total a little over 100 were associate 

S. ; 
“a the department of exhibits, the secretary reported 214 exhib- 
itors using over 60,000 square feet of space; a comparison with past 


years showed that the 1919 exhibit was the largest, in point of num- 
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bers and square feet of space used, in the history of the association. 
Attention was also called to the fact that while there had been no 
increase in the cost of space, the cost of installation would be a great 
deal more, and that the item of power alone would exceed by several 
thousand dollars the cost of power at any previous exhibit. 

President Backert, commenting on the absence of J. S Seaman, 
the oldest living past president of the association, said that Mr. Seaman 
had hoped to attend the meeting but on account of the illness and death 
of his son, felt unable to do so. It was moved by Mr. Howell and 
seconded by Mr. Waterfall that a committee be appointed to wire a 
message of greetings and condolence to Daddy Seaman. Major R. A. 
Bull and the secretary were named. The message follows: 

“The directors, honorary members, and officers of the American 
Foundrymen’s association, in annual meeting assembled, wish to con- 
vey to you the warm greetings of the association, whose members are 
privileged to call you Daddy. We deeply deplore your absence and 
mcurn with you in your present sorrow. This message, inspired by 
enduring affection, is sent in the hope ‘that it may lighten your sadness 
of heart and comfort you through the sincere sympathy of loving 
friends. 

“Backert, Janssen, Hoyt, Pero, Howell, Fuller, Waterfall, Flagg 
Senior, Flagg Third, Swan, Estep, Bean, Johnston, Atwater, Minich, 
Koch, Messinger, Moldenke, Penton, Carpenter, and Bull.” 

The president then called ‘on the “old timers” present for remarks, 
and A. E. Howell, 1914, and J. P. Pero, 1917, made interesting com- 
ments on the work of the association past, present and future. 

Dr. Richard Moldenke followed with a very interesting talk making 
comparison with the earlier days when the responsibilities of the asso- 
ciation devolved very largely on the shoulders of one individual, and 
the present day, when the association enjoys the benefit of a very active 
board of directors and splendid committees. 

Major. R. A. Bull, whose duties: with the American Expeditionary 
Forces in France made it impossible for him to attend the last annual 
meeting, gave a very interesting talk on his experiences “over there,” 
and expressed his views on social and industrial conditions in France as 
observed by him. 

Stanley G. Flagg Jr., the oldest past president present, like Dr. 
Moldenke, compared the association of the present with the days when 
he was president when the association had a membership less than half 
its present size. 

John A. Penton, the first secretary of the association and the one 
who was largely responsible for its organization, briefly reviewed the 
history of the association from the time of the first meeting to date, 
and prophesied a great future for the organization. Mr. Penton closed 
his remarks by making an offer to give an annual award or trophy 
to be awarded to the person who made the most noteworthy contribu- 
tion for the advancement of the foundry industry during the year. 
Alfred E. Howell expressed for the officers and directors their appre- 
ciation of Mr. Penton’s offer, and moved a vote of thanks, and the 
appointment of a committee of five, by the president, to confer with 
Mr. Penton as to the details of his offer. The motion prévailed unani- 
nronsly. 

There being no further business, the meeting stood adjourned. 

A. O. Backert, President 
C. E. Hoyt, Secretary. 











Minutes of the Meetings of the Exhibition 
Committee 


MINUTES OF MEETING OF THE 1918 CoMMITTEE ON Ex- 
HIBITS, BELLEVUE-STRATFORD Horet, PHILADELPHIA, Pa., FRi- 
pay, Fes. 7, 1919. 


The meeting was called to order by President Backert in the 
chair. 

Present: A. ©. Backer, H. R. Atwater, Henry A. Carpenter, 
Alfred E. Howell, S. T. Johnston, V. E. Minich, H. B. Swan 
and C E. Hoyt. 

Directors W. A. Janssen, W. R. Bean, H. E. Diller, C. R. 
Messinger and J. P. Pero, were requested by the President to 
meet with the committee, and did so. 

The President called for the report of the Manager of Ex- 
hibits, and Secretary Hoyt read his annual report as Manager of 
the exhibit held in Milwaukee, Oct. 7 to 12, 1918. This report is 
appended hereto. 

Moved by Mr. Howell and seconded by Mr. Minich that the 
report be accepted and filed. Carried. 

Moved by Mr. Howell and seconded by Mr. Johnston, that a 
committee of three be appointed to audit the report of the 
Manager of Exhibits. The chair appointed Messrs. Janssen, At- 
water and Messinger. 

The committee then proceeded to consider the recommenda- 
tions made by the Manager of Exhibits. 

It was moved by Mr. Howell and seconded by Mr. Johnston, 
that we recommend to the Board of Directors, that the sum of 
$5000 be set aside as a reserve or emergency fund, out of the 
earnings of the 1918 exhibit. Motion carried unanimously. 

Moved by Mr. Johnston and second by Mr. Atwater, that we 
recommend to the Board of Directors that the sum of $1000 be 
paid to the Technical Department of the American Foundrymen’s 
Association, Inc., out of the earnings of the 1918 Exhibit. Motion 
prevailed. 

Moved by Mr. Johnston and seconded by Mr. Atwater, that we 
recommend to the Board of Directors that the sum of $250 be 
paid to the Metal Division of the American Institute of Mining 
Engineers, out of the earnings of the 1918 exhibit. Motion 
prevailed. 

Moved by Mr. Minich and seconded by Mr. Atwater that we 
recommend to the Board of Directors that the exhibit be open one 
night each year. Motion prevailed. 

' Moved by Mr. Swan, seconded by Mr. Minich, that the meet- 
ing of the Exhibit Committee stand adjourned. 

A. O. Bacxert, Chairman. 

C. E. Hoyt, Secretary. 
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MINUTES OF THE First MEETING OF THE 1919 CoMMITTEE 
on Exuisits, Hep at THE Horet STATLER, CLEVELAND, TUES- 
pay, May 13, 1919. 


Present—Vice President W. A. Janssen, Alfred E. Howell, 
H. R. Atwater, S. T. Johnston, V. E. Minich and C. E. Hoyt. 

In the absence of President A. O. Backert, Chairman of the 
Committee, Vice President W. A. Janssen presided. 

The Secretary made a statement as to the situation relative to 
a lease of Exhibition Hall of the Commercial Museum, and the 
power to be made available by the Philadelphia Electric Co. The 
Secretary reported that while he had had much correspondence 
with the Philadelphia local committee, the director of the Com- 
mercial Museum, and Mr. Fisher of the Philadelphia Chamber of 
Commerce, a copy of the lease which was to be submitted to the 
Philadelphia Council, for approval, had not been furnished. It 
was pretty generally understood, however, that the terms of the 
lease would be as follows: 

The nominal charge of $1 would be made. 

The Association would be responsible for all expenses, in- 
cluding insurance, heat, light, janitor service, special watchmen 
and police, and would. make good all damages of whatsoever 
character, done to the building and the premises during the period 
of occupation. 

That the Association would have the privilege of cutting 
through the floor for foundations and pits, and doing whatever 
is customary at the annual exhibit. 

That all the electrical installation in the building, aside from 
temporary connection of motors, is to be of a pérmanent char- 
acter, approved by the Museum and City authorities, and remain 
the property of the Museum. 

The Secretary also reported progress made in securing ex- 
hibits and stated that without doubt this would be the largest 
exhibit ever held. 

The question of advertising was discussed, and the plan most 
favored was that of a series of letters addressed to foundries and 
individuals in the foundry field, setting forth the advantages and 
importance of attending the convention and exhibit. In this con- 
nection it was moved by Mr. S. T. Johnston and seconded by 
Mr. V. E. Minich, that the Exhibit Committee authorize the 
appropriation of certain necessary funds from the Department of 
Exhibits account, to be used to defray the expense of the proposed 
campaign by the Committee on Promotion and Membership, same 
to be charged to advertising. 

The Secretary read the draft of Rules and Regulations govern- 
ing the Philadelphia Exhibit, and these were approved paragraph 
by paragraph, the only changes of importance being to hold the 
exhibit open on Tuesday evening, Sept. 30, from 7 to 10 o’clock, 
and to close on all other days at 5 p. m. 

The Secretary suggested that the exhibit be continued through 
Saturday, Oct. 4, but this was unanimously disapproved by the 
Committee. 

Respectfully submitted, 


C. E. Hoyt, Secretary. 











Annual Report of the Manager of Exhibits 


Chicago, Feb. 7, 1919. 
To the Committee on Exhibits, American Foundrymen’s Association, Inc. 


I am pleased to submit the following as a report covering the 
third annual exhibit held under the auspices of the American 
Foundrymen’s Association, Incorporated, and .the thirteenth held 
in conjunction with the annual meetings of the Association. 

At the meeting of the Board of Directors held in Pittsburgh, 
Feb. 16, 1918, a special committee consisting of President B. D. 
Fuller, Vice President Stanley G. Flagg, Secretary A. O. Backert, 
H. R. Atwater, S. T. Johnston, V. E. Minich and C. E. Hoyt, were 
appointed to select the place for the 1918 Convention and Exhibit. 
This entire committee with the exception of Mr. Stanley G. Flagg. 
met in Milwaukee, Feb. 25 and 26, and after a conference with 
the local interests, and due consideration of their proposition. 
selected that city as the place of the 1918 meeting. 

The exhibit was held in the Auditorium at Milwaukee, Oct 
7 to 12, 1918. The building was well suited to our requirements. 
having splendid accommodations for the meetings of the Asso- 
ciation as well as for the exhibits. 

Number of Exhibits—A total of 198 firms paid the annual 
exhibitor’s permit fee, and 194 engaged space and made exhibits. 
This number considerably exceeded all previous records, and was 
a net gain of 42 over Boston in 1917. The total space, however, 
was 1200 square feet less than was used in Boston, but no doubt 
the 1917 figure would have been equaled, if not exceeded, had we 
had more available space, as many were obliged to use less than 
they would like to have had. 

Ordnance Exhibit—With the co-operation of the Ordnance De- 
partment, who detailed Lieut. A. B. Wallace, Jr., of the Property 
Division of Ordnance, to take charge of an exhibit of ordnance 
material, a very creditable and interesting display was made. We 
were disappointed in not being able to secure some 3-inch 
and 4.7-inch guns complete, because of the urgent need at that 
time of these pieces on the fighting front in France. The total 
cost of this exhibit to the Association was $147.61. 

Admission Charge—At the meeting of the Board of Directors, 
Feb. 16, 1918, a resolution was passed to the effect that we 
return to the practice of charging admission to all, irrespective 
of association membership. We believe that this policy should 
be continued. 

The gross gate receipts, including exhibitors’ buttons, were 
$2,602.75, a gain of $959.75 over 1917. From this, however, must 
be deducted $245.20, war tax on tickets, making the net gate 
receipts, including 521 exhibitors’ buttons, $2376.55. 

The auditor’s financial. statement, which is presented later, 
will show receipts and expenditures, but for your information I 
am pleased to submit a comparative statement for the years 1916, 
1917 and 1918. The total space used in 1916 was 37,930 square 
feet; cost per square foot was 53.5 cents; income per square foot, 
53.4 cents plus. Total space in 1917, 43,674 square feet; cost per 
square foot 62 cents plus; income per square foot, 53.4 cents plus. 
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Total space in 1918, 42,474 square feet; cost per square foot, 56.8 
cents; income per square foot, 58% cents; 1918, I believe, was the 
first time in the history of these exhibits where space earned a 
profit. This amounted to $912.27. The average total space for 
three years was 41,357 square feet; average cost per square foot, 
57.7 cents; average income per square foot, 55 cents plus. 

From the above it will be seen that all surplus, with the 
exception of the small earnings on space last year, has come from 
exhibitors’ permit fees, gate receipts, contributions, and bank 
interest. 

To carry further the comparative figures, the net earnings for 
1916 were $6829.60; 1917, $6701.37; 1918, $8376.12; the average 
earnings for three years being $7302.36. Out of these earnings we 
have paid during the past three years, $2000 to the Technical 
Department of the American Foundrymen’s Association, $416.50 
to the Metals Division of the American Institute of Mining Engi- 
neers, formerly the American Institute of Metals, rebated to 1916 
exhibitors, $2018.60, and paid into the War Service Committee 
Fund, $4529.57, making a total of $9964.67. 

We have also prepared a_ statement of receipts and ex- 
penses covering three years, which are appended: 


Income 





1916 1917 1918 Average 
Space Rental ................ 20228.70 23450.00 24765.00 22814.57 
Exhibitors Permits ....:..<.. 3825.00 3900.00 4950.00 4225.00 
Rte “MCOEIES 5. coe case ces 2030.25 1643.00 2376.55 2016.60 
Bank Prterest .;..........%0% 43.98 138.60 137.30 106.63 
COREPEPETIOMS 6 ook occ es cccccce 1000.00 5000.00 ...... 2000.00 





27127.93 34131.60 32228.85 31162.80 


Expenses 


RAMINIStERHON: 06.66.05 0.0060. 5793.30 6367.40 7732.40 6631.03 
Bldg. Rent and Power—net.. 3421.15 3455.13 3978.02 3618.10 
Booths, Decorations, Signs... 2426.62 3515.27 3289.98 3077.29 


Watchmen and Janitors ..... 306.54 544.69 722.94 524.39 
Le Ee seer ree 200.45 267.60 556.88 341.64 
ME oN chee i2a'o Sicial wks Shaye. Paonia 434.26 333.50 612.52 460.09 
Advertising and Printing .... 3684.72 4422.38 3311.37 3806.16 
PIES cto cates wow cows 485.00 298.68 500.00 427.89 
Gen. Exp. Labor and Material. 321.54 192.41 563.38 359.11 
Eee 32.65 40.55 33.50 35.57 
Secretary-Treasurer’s Asst.... 60.00 245.00 600.00 302.00 
Telephone and Telegraph .... 162.70 81.28 151.54 131.84 
Committee Traveling Exp.... 1248.68 1340.89 740.38 1109.98 
Manager’s and Assts.’ Travel 720.72 1010.45 910.03 880.40 
EEC The Oe mn er se Re 2.18 73 
ee CE Ce Tee 313.00 147.61 153.54 





19298.33 22428.23 23852.73 21859.76 


Reserve for Contingencies—While we have been fortunate in 
showing an average earning of something over $7000 for the past 
three years, I desire to call your attention to the importance of 
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having a contingency or emergency fund to protect association 
members against any unexpected loss. 

We have had, during this brief period of three years, two very 
close calls. The threatened railroad strike in 1916 was scheduled 
to come off just one week ahead of our opening day at Cleveland. 
Last year at Milwaukee the influenza epidemic closed everything 
in that city except the Auditorium, on Thursday of the week we 
were there, and on Saturday night following the day that we 
closed, the Auditorium was converted into an influenza hospital. 

Our contracts protect us against certain emergencies. How- 
ever, should we be unable to deliver the space, we would be 
in a very serious situation if we did not have a sufficient reserve 
fund to tide us over such an emergency. Unlike most going 
concerns, we demand payment in advance of delivery of goods, and 
a considerable part of this money is spent in promoting the show 
previous to the delivery of the goods. 

I would suggest that this committee recommend to the Board 
of Directors, that a certain sum, to be decided upon later, be set 
aside out of our surplus, as a reserve for contingencies, and that 
we annually add to this fund as we are able, until it has reached 
an amount equal to our average yearly expenses. 

Opening Exhibits Evenings—Our rules and regulations usually 
state that the exhibits may be open one or more evenings at the 
discretion of the committee on exhibits, but the hours usually 
announced are for day exhibits only. On several occasions there 
have been very pressing demands on the part of the local people 
and some exhibitors, that the exhibits be kept open evenings, and 
at Milwaukee we were waited on by a committee who were so in- 
sistent that it was finally decided to hold the exhibit open on 
Tuesday evening, on condition that newspaper publicity was not 
given, and that they would assume the responsibility of notifying 
the trade. We were all doubtful about results, but believe it was 
more successful than any of the committee expected it would be. 
To avoid change in program which results in misunderstanding 
and complaints, I would recommend for your consideration, that 
we adopt the policy of being open one night each year, and have 
it generally understood. Tuesday evening would probably be the 
most acceptable one of the week. 

The books of the Department of Exhibits were audited as of 
date of Dec. 15, by A. E. White & Co., Public Accountants, and the 
rang A are presented in the report of the Secretary-Treasurer for 


Respectfully submitted, 
C. E. Hoyt, Manager, Department of Exhibits. 











XUM 


Annual Report of the Secretary- 
Treasurer 


To the President and Members of the American Foundrymen’s 
Association, Inc.: 


We submit herewith the secretary-treasurer’s annual 
report for the year ending June 30, 1919. The conditions 
affecting membership for the previous year, due to the war, 
continued through a large part of the past year, and 
numerous changes in the personnel of the membership have 
resulted. In nearly all cases, however, the firm .membership 
has been continued and a net gain in membership is shown. 

Complete data covering the membership of our organiza- 
tion follows: , 


Active members, good standing...................... 927 

Active members, delinquent ............5........205 37 

Active members carried on books.................... 964 

Associate members, good standing ................... 110 

Associate members, delinquent ..................... 12 

Associate members carried on books............... 122 

PI I os Silos opie peas doe swodnnsdneiais 17 
ee ee ee ae 1103 

Total membership paid to June 30, 1919.................... 1054 


Resignations of active members during year................. 
en rer Pere e are 
DE HO SIO TU ois 6 ocd go occ ccc dvancwed vce ceces 
Active members dropped for nonpayment of dues.......... 
Resignations of associate members during year.............. 
en er ee Pee 
Associate members dropped for nonpayment of dues........ 


NWN BARKY 


New members received during the year 1918-19, 131, of which 122 
were active, and 9 associate. 

Accompanying this report is a chart showing the mem- 
bership of the American Foundrymen’s Association, Inc., 
each year since the date of its organization in 1896. 


Change of Office 


Although the secretary-treasurer was elected at the an- 
nual meeting in Milwaukee, Oct. 9, 1918, he did not assume 
27 
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the active duties of the office until the meeting of the board 
of directors in Philadelphia, Feb. 7, 1919. 

Following this meeting, the office of the association was 
moved from Cleveland to 111 W. Monroe street, Chicago. 
Former Secretary A. O. Backert acted as secretary in the 
interim during which time the papers and discussions pre- 
sented at the Milwaukee convention were edited and the 
bound volume of transactions published. 


Finances 


The expense of moving the office from Cleveland to 
Chicago, the necessary furniture and equipment, office rent 
and additional clerical help added considerably to the ex- 
pense for the year. Receipts exceeded expenditures by 
$36.05, compared with $93.80 for the year ending June 30, 
1918. The total receipts from all sources amounted to 
$16,227.19. The total disbursements $16,187.92. Total re- 
ceipts from dues and subscriptions amounted to $11,406.79. 
The sum of $1,000.00 was transferred to the technical de- 
partment from the earnings of the department of exhibits 
for the year 1918. The sum of $250.00 was paid to the 
Institute of Metals Division of the American Institute of 
Mining and Metallurgical Engineers from the earnings of 
the department of exhibits. The largest item of expense was 
for printing and stationery which amounted to $5349.76, an 
increase over the previous year of $715.96. The amount 
derived from the cost keeping account for the year was 
$816.12, and although the association was put to the expense 
of furnishing each subscriber to the cost system with a 
revised copy of the system, a profit to the Association 
from the cost account resulted. 


Research Fund 
The association’s research fund created in 1916 by a 
contribution from the Cleveland local convention committee 
now amounts, with interest, to $372.13. It is earnestly 
hoped a substantial addition will be made to this fund, 
making it sufficient to enable the association, through some 
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of its committee activities to carry on a work for which 
this fund was intended. 

Appended hereto are the financial statements of Ernst 
& Ernst, certified accountants, who audited the books for 
the technical department, and of White & Co. who audited 
the books for the department of exhibits. 

For the aid and support given him through the year 
by President A. O. Backert, the board of directors, and his 
assistants, your secretary-treasurer extends his warm appre- 
ciation and sincere thanks. 

Respectfully submitted, 
C. E. Hoyt, Secretary-Treasurer. 


AUDITOR’s FINANCIAL REPORT OF TECHNICAL DEPARTMENT 


Chicago, Aug. 12, 1919 
Mr. A. O. Backert, President, 
The American Foundrymen’s Association, Inc., 
Cleveland, Ohio. 
Dear Sir: 

As requested we have audited the cash receipts and disbursements 
of the American Foundrymen’s Association, Inc., Chicago, for the year 
ended June 30, 1919, and submit herewith our report. 

Following is a condensed statement of the cash transactions for the 
period under review: 


CASH BALANCE, June 30, 1918— 





As shown by our previous report.................. $ 688.65 
Transactions for the Year 
RECEIPTS— 

ere errr eee 16,223.97 
16,912.62 

DISBURSEMENTS— 
As per attached schedule................ oe eee ee 16,187.92 
CASH BALANCE June M, 1919........5.608 $ 724.70 


We compared all checks returned by the bank with the original 
cash book entries and traced all recorded receipts to the bank state- 
ments and reconciled the balance shown on the book with the figures 
contained in signed statements received directly from the depositaries. 

We submit herewith a reconciliation of the bank balance and direct 
attention to an item of $10.00 representing a deposit shown by the April 
bank statement which amount is not reflected in the books. Due to the 
fact that the receipts consisted of a large number of $10.00 items and 
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the absence of duplicate deposit tickets we were unable to locate the 
$10.00 item in question. 

We traced all cash received in payment of dues, etc., directly to the 
credit of the members’ accounts and with the exception of the follow- 
ing, no errors were noted. 

On July 8, 1918, an item of $10.00 under name of Niles Anderson, 
appeared on the books and had been deposited, but we were unable to 
locate the individual card to which this amount should have been 
posted. 

We noticed the following amounts had been credited on the in- 
dividual cards, but not entered in the cash receipts book: July 17, 
1918, W. A. Coventry $10.00; September 5, 1918, W. W. Wallace $10.00; 
October 7, 1918, H. G. Walton $10.00. 

We noted that during the year under review, duplicate payments 
of dues in the amount of $30.00 had been received by the association, 
but we were advised that this amount would be refunded to the 
members having made the payments, at a date subsequent to June 
30, 1919. . 


From a letter on file we learned that a check was given in pay- 
ment of the H. G. Walton account at the convention, Oct. 7, 1918, 
= "ar, through the Central National Bank, Cleveland, Ohio, October 

, 1918. 

We verified the footings of all receipts and disbursements for the 
period under examination. All disbursements were supported by original 
invoices and properly signed vouchers. A schedule is attached showing 
the amount of membership dues unpaid at June 30, 1919. We verified 
these amounts by trial balance, but did not correspond with the 
members to further verify the records. 

We present below a trial balance of the General Ledger after 
the close of books at June 30, 1919: 


Harris Trust & Savings Bank.......... $ 352.57 
Superior Trust & Savings Bank.......... 372.13 
ge Oe ee 40.50 
Pernture O60 FIstnres .... 20.0 siccciscves 415.50 
Pees BOG SUB <2... occiccscscsss 401.87 
et a RES Se need ety Ste Bt $1,582.57 





$1,582.57 $1,582.57 
Very truly yours, 
(Signed) Ernst & Enrwnst, 


(BEAL) Certified Public Accountarts. 
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CasH RECEIPTS AND DISBURSEMENTS 


The American Foundrymen’s Association, Inc., Chicago 


One year ended June 30, 1919. 


CASH BALANCE June 30, 1918, as shown by 
ee II NO os ois wig. o nc Kec aweseeey sees 


TRANSACTIONS FOR THE YEAR 


Receipts 

ee ME INE 85h, Sass Sak pa Sase be beled $11,406.79 
Pi Ba Be TOTS BRON «ook cc csscccccse 1,000.00 
Sale GF FUeMeMCe ONG) PUCIUTES. . « .. <2... ces ceceecs 42.50 
Ce EE IE, 55 ono sis ok Sines ste be eNIe 816.12 
Exhibition Committee Account.................... 633.30 
II oe ete sg see oe crac lecinis sno cian Salesiolotelale 2,304.50 
ND idk ws on i hh cc tase te ahe: pig-n wahin avandia 20.54 
es Bi hese oho cu id sleiac g_peiecinen baw ont hx Glo sin Give Care 22 

DE IE, oso ios Sere cdhe ondtearew guicdio os ewinten $16,223.97 

Disbursements 

ois Saois ou cen eeidee singe Sere $ 5,349.76 
I or IS a etal a Sas iin oraiials ea 130.00 
NE NN A ae ety ii ek wa metan Ks bao ssrausis bow Orci nme 150.00 
nh ie So swc ye Sa kacin ed ndvemiire: ng ees are 115.00 
Packing Material for Shipment.................... 76.30 
Ss ao rt Sci eo Hide plo o-eipatgcae 49.10 
NS os inant aaa ca deScbsert swexennaemre 264.01 
NG 5s once saw dene dececseonswendies 425.35 
A INE 25s soo ccoa pros 400 std owe ekeeoesen 3,236.25 
I I oS Ng oo win wipind ed Geroniee 2,175.00 
EI 8 cars a gtcbley obinawie deta eny cana 1,517.35 
IN a eo Kee oo eco ae ignore b: dare sige poate 762.25 
Committee Meeting Expense ......... pth Hatta pene 1,651.71 
I oo ds. os o'y v's se Vials o eR OTROS 10.00 
Ee Se WE « FABGOCIBEIONE .. . 65 5. eee ccenceces 15.00 
Addressoaragh and Cabinet... ...........-ccccesees 208.00 
ee a OI cn visions wr cswvgeveseciee 44.04 
ea Ser raie.cia-p Pa ucs-te dis Ses G4 hee Se RED 8.21 
I Sh oe ra ik gis ig ee oe 59 

SIE © ooo sso dare so coos eeuceven $16,187.92 
RECEIPTS EXCEED DISBURSEMENTS........ 
CASH ON DEPOSIT JUNE 30, 1919............. 


$688.05 


36.05 
$724.70 
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AupiTor’s REPORT OF THE EXHIBITION DEPARTMENT 


Chicago, Jan. 23, 1919. 
President and Directors, 
American Foundrymen’s Association, Incorporated, 
Cleveland, Ohio. 


Gentlemen :— 

We have examined the books of the Department of Exhibits of 
the American Foundrymen’s Association, Incorporated, for the 
period from Dec. 24, 1917, to Dec. 15, 1918, and submit herewith 
the following reports which we have prepared: 


Balance Sheet at Dec. 15, 1918. 

Profit and Loss Statement for the period from Dec. 
24, 1917 to Dec. 15, 1918. 

Agreement of Surplus—Income Account. 


We also include a separate schedule of the detail of accounts 
receivable. 

Our examination of the above records included a check up of 
all sources of income including space rentals, permits, gate receipts, 


"All cash records including manager’s petty cash account with 
the Second Ward Savings Bank, Milwaukee, and the general fund 
account with the Superior Savings & Trust Co., Cleveland, Ohio, 
were found to agree with statements submitted from these institu- 
tions for the period covered. 

Included in the item of Booth Expense on the Profit and Loss 
Statement is material for booths amounting to $500.00 and skids and 
jacks $50.00 which are on hand and can be used at future exhibits. 

We would suggest that the manager’s Petty Cash Fund be 
made sufficiently large to avoid using gate and other receipts to 
meet daily expenses at the exhibitions. Two bank accounts should 
be used, one for Gate Receipts and one for manager’s Petty Cash. 

It would of course, be possible to transfer (by check) amounts 
from the Gates Receipts Account to the Manager’s Petty Cash Fund 
if tre need arose. In this way the identity of the two funds would 
be kept distinct, a very desirable thing in our opinion. 

There should also be a clear division between Profit and Loss 
and Surplus. Surplus is the combined earnings of previous years. 
Profit and loss is the profit or loss of the present year. Donations 
from previous earnings and any other charges against previous 
years should be charged against surplus. 

The Profit & Loss account for the current year should not be 
opened until the time when the books are closed. Any charges or 
income during the year should be charged or credited to specific 
expense or income accounts, not to Profit & Loss. 

In view of the possibility of serious loss due to postponement 
or cancellation of any exhibit, it would seem desirable to create 
from the Surplus Account a special fund that might be called a 
Reserve for Cantingencies. This fund should be kept intact and 
used only in case of unexpected loss. By investing this fund in 
high grade securities its permanent nature ‘would be better assured, 
to say nothing of the greater interest yield. 

Your very truly, 
A. E. Wuite & Co. 





American Foundrymen’s Association 


American Foundrymen’s Association, Incorporated 


Balance Sheet—Department of Exhibits 
Dec. 15, 1918. 


ASSETS— 


Cash in Bank 
Accounts Receivable 
Furniture and Fixtures 


LIABILITIES— 


Surplus—Income 
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Department of Exhibits 
American Foundrymen’s Association, Incorporated 


Profit and Loss Statement 


Year 1918 (Ending Dec. 15, 1918) 








INCOME— 
REVENUE FROM EXHIBITION AT MILWAUKEE 
 . $ 2,376.55 
Ea re 24,950.00 
Exhibitor’s Permits ....... 5,000.00 32,326.55 
Interest on Deposits in Bank 137.30 
Total Revenue ........ 32,463.85 
; EXPENSES— . 
} Ds 3,047.90 
Eee 2,277.51 
} ee ee rd er 2,939.78 
| aT PR eine yeas 350.20 
IO soc veccccsenes 556.88 
Watchman and Doorman :. 248.50 
NIN oc. isos ct rates ae coke 33.50 
Sle Ra pee 612.52 
Building Rental ........... 1,500.00 
pe Se 474.44 
Cleaning and Repairing.... 200.51 
Installation, Labor and Ma- 
2 RSE ee 337.85 
Ordnance Exhibit Expense. 147.61 
ee See 185.00 
Exhibitors’ Permits ........ 50.00 
Manager’s Salary ......... 5,900.00 
Printing and Stationery.... 563.47 
Postage (Exclusive of Ad- 
vertising Postage) ...... 200.00 
Committee’s Traveling Ex- 
I asi: tre othceien elena en's’ s 740.38 
Salary, Secretary-Treasurer’s 
A er 600.00 
General Expenses ......... 225.53 
Telephone and Telegraph.. 151.54 
Manager’s and _  Assistant’s 
eS PCE OEE oe 910.03 
Stenographers’ and Assist- 
eats Salaries .......5..% 1,755.45 
Office Supplies ............ 76.95 
RS Saree 2.18 24,087.73 
1918 Operating Profit ...... $ 8,376.12 
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Address of Welcome 


By Tuomas Devtin, Philadelphia 


In the name of and on behalf of the Philadelphia Foundry- 
men’s association, I tender to your association a most sincere, 
cordial and brotherly welcome to Philadelphia, the city of homes 
and brotherly love, and the city from which your youthful start 
was made 28 years ago. I am delighted to be the spokesman 
in extending the greeting to you, but regret that I have not the 
ability to greet you in a satisfactory manner. 

I. tried to guess why I was selected, especially as the 
membership contains many able men,—men who are competent 
to greet and welcome you in language that would have 
charmed you. Then, why was I unanimously selected? Per- 
haps it was in consequence of my being over 65 years in the 
foundry business or perhaps it was to show the young men 
that 65 years of hard work do not necessarily shorten one’s 
life. If the latter was the object, I wish to confirm that thought 
by stating that I am still on the job from 8:30 a. m. uniil 
about 3 or + p. m. and eat but two meals a day. 


Early Salary Was $1.50 Per Week 

Still another thought; could it be possible that the unani- 
mous voters hoped that I would explain the conditions existing 
in those days of long ago and do it in the form of a word 
picture, somewhat the equivalent of a moving picture show, 
depicting the privations, hardships, labors, the ups and downs. 
and disappointments that came into my life from that fourth of 
August, 1854, when I entered the office of Thomas R. Wood 
& Co., Ninth and Jefferson streets, Philadelphia, at the munif- 
cent salary of $1.50 per week, which was paid me every 
Monday for the previous week’s labor? Monday was selected 
by the company so that I might not waste my salary foolishly 
on Saturday or Sunday. 

I had much to contend with, »ut had good health, a 
cheerful and hopeful disposition, and was not afraid of work. 
I took pride in doing well what was given me to do. Progress 
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was slow, but I kept on. Perplexing difficulties were in evidence 
all along the line as they are today, but of a different char- 
acter. Debits there were and these were duly recorded. 


But then, as now, there was also a credit side. Good, honest, 
faithful service will be rewarded. Payments sometimes are slow, 
and we may think them long overdue; but, young men, do not 
be discouraged; do your best. Circumstances and conditions 
often change when least expected and the priceless friendships 
that you make are a very great source of pleasure and satis- 
faction, and for me are equal to cash reserve in bank. Young 
men, from my observation and experience, the chances are 
better today than they ever have been during my 65 years’ 
experience, because there are so few who are willing to serve 
the necessary probation or apprenticeship and give the best 
that is in them in order to reach the goal for which they strive. 


Organize Philadelphia Foundrymen’s Association 


I had intended to confine my desultory remarks largely to 
the history of the foundry association, but you all know an 
Irishman is privileged to say what he wants to say and explain 
his meaning afterwards. The Philadeiphia Foundrymen’s as- 
sociation was organized about 1888 with Henry T. Asbury as 
president and Stanley G. Flagg Jr., as secretary. There seems 
to have been a break in the meetings, but the organization was 
given a fresh start in January, 1891, when it was entrust- 
ed to new men. Howard Evans, a man who doesn’t know 
such a word as failure, was elected secretary; Francis Schu- 
mann, a bright and big man in every sense of the word, 
was elected president; and Josiah Thompson was elected treas- 
urer. If the North Penn bank had had him for treasurer, the 
poor widows and orphans would not now be mourning the loss 
of their all. 


The Philadelphia Foundrymen’s association had men who 
did things. They had no time for slackers. Among the mem- 
bership were such men as Abram C. Mott, W. H. Pfahler and 
Thomas I. Rankin, of the Abram Cox Stove Co.; Antonio C. 


Pessano, of George V. Cresson & Co.; Thomas Glover, of 
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Morris & Tasker Co.; Stanley G. Flagg Jr., of Stanley G. 
Flagg & Co.; P. D. Wanner, of Millert Foundry & Machine 
Co.; Walter Wood, of Camden Iron Works; James S. Stirling, 
of Harlan & Hollingsworth Co.; A. E. Outerbridge Jr., of 
William Sellers & Co.; A. A. Miller, of The Iron Age; and others. 

I have no doubt some of the names I have mentioned are 
well known to many of your membership; consequently you 
will not wonder that they were successful as business men 
anxious for new worlds to conquer. One of the questions 
taken up by them was that of calling the foundrymen of 
the United States and Canada to meet here. That question 
was discussed many times and finally decided upon. Howard 
Evans, the secretary, undertook the task of finding the names 
and addresses and sent out invitations dated June 28, 1891. There 
were responses and representatives assembled here in July, 1891, 
from every state with one or two exceptions. The first meet- 
ing was held in the Manufacturers’ club, July 21, 1891. The 
convention was a complete success for on or about July 29, 
1891, the American Foundrymen’s association was delivered 
by that convention to Mr. Schumann and Mr. Evans, who in 
turn transferred it in swaddling clothes on that hot summer’s 
day 28 years ago to the tender care of John A. Penton. 

This is a brief narrative of the triumvirate which had 
most to do in conquering a world of difficulties and securing 
a very important and exalted place in the business world for 
the foundry trade. I believe Evans, Schumann and Penton 
should be honored as immortals for what they did through 
the instrumentality of their foundling in bettering conditions 
and promoting scientific management of the foundry. 


Association Renders Great Service to Industry 


If I closed without properly acknowledging the great 
service your association has rendered to the foundry interests 
of this country, I would have failed in an important duty. 
Consequently I bestow well earned praise and congratulations 
on the successive managements which followed Mr. Penton 
and thus relieved him of his charge because he was too busy 
a man to give it the care it needed. 
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Fortunately there was no mistake made by the transfer 
and I am compelled to admit that the Philadelphia Foundry- 
men’s association has no monopoly of the great men in the 
foundry business. The American Foundrymen’s association 
in securing the services of Dr. Moldenke was very fortunate 
in more ways than one. His fine personality, sweet and 
pleasant manners attracted able and efficient aids to bring the 
youngster through the mumps and teething season and when 
its faculties were developed, so as to be in a receptive mood, 
he furnished it regularly with pure and unadulterated scientific 
knowledge drawn from the fountain head, where he kept it 
stored up for instant distribution. 

That is the record up to Mr. ‘Backert’s time. Nothing 
remains to be done but to keep steadily on with the work thus 
set in motion. I am not familiar with the men who as directors 
gave efficient aid in accomplishing results nor the membership 
which supported you, besides 1 don’t want to enlarge too much 
for fear of having our members desert us in a body and join 
your association, leaving me president of an organization that 
did exist. 

The great and unparalleled success of your association and 
its achievements are proof that no matter how it was started, 
the men who have had the direction oz its affairs have accom- 
plished remarkable results. They have done good work and 
have elevated their trust far beyond anything that the sponsors 
considered as possible of being accomplished. We of Phila- 
delphia feel justly proud of our offspring and congratulate you 
for your very intelligent management and for the grand suc- 
cess you have achieved. 


In conclusion I greet and welcome you to Philadelphia. I 
welcome you as an American citizen, as a citizen of Pennsyl- 
vania and as an adopted citizen of Philadelphia, the dearest 
spot on earth to me. I extend a Cead Mille Failthe—“One hun- 
dred thousand welcomes!”’—to.the American Foundrymen’s 
association and hope that your stay may be pleasant and that 
you will come again and that I will get the unanimous vote to 
welcome you, providing your return is not delayed more than 
10 or 15 years from 1919. 








The Crisis 


By Hon. James M. Becx 


I want to speak to you tonight very earnestly and very 
simply about that which I have called “The Crisis.” To my 
mind the world was never in quite as grave danger as it is 
today, and it is a danger that does not come from without, 
but from within. There is a chapter of American history 
of which most of us are very ignorant. We know the epoch 
from Bunker Hill to Yorktown, it is schoolboy’s talk in Amer- 
ica, and we naturally take pride in the embattled farmers’ brave 
struggle against tremendous odds, but that which followed 
Yorktown is very much like the old-fashioned Victorian novel 
which always concluded with the marriage of the happy pair 
and never said anything about what took place after marriage. 


What Came After 


After Yorktown caine seven or eight years of tremendous 
stress out of which grew that most wonderful piece of machin- 
ery in all the world—the constitution of the United States. 
Bolshevism and anarchy swept this government after Yorktown 
until even the brave heart of George Washington—a heart that 
never failed him in strength even in the darkest days of Valley 
Forge—fell into the deepest depression by the extraordinary 
happenings that were going on in the newly emancipated col- 
onies. There was a perfect wave of lawlessness. Class was 
arrayed against class, colony against colony, interest against 
interest. It was, as at this time, the end of a world war. As 
Washington said, the whole world was in an uproar. As he 
said again, “The problem is to steer between Syclla and Charyb- 
dis.” The situation became so acute that finally civil war 
broke out, chiefly in Massachusetts, with what was called 
Shay’s rebellion, when, as we would say today, Bolshevists 
seized the executive departments of the government, took the 
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court houses, drove out the constituted authorities, confiscated 
debts, seized the little factories, if factories there were and 
in that way attempted to bring about the very state of affairs 
that exist now in Russia. I want to read to you, as illustrating 
the intense anxiety of even so brave a man as Washington, 
two things that he said at that time. 


Washington’s Alarm 


“T often think of our situation,” he wrote, “and view it 
with concern. From the high ground we stood upon, from 
the plain pathway which invited our footsteps, to be so fallen, 
so lost, is mortifying; but everything ‘of virtue has, in a degree, 
taken its departure from our land.” 

And when he heard of Shay’s rebellion in Massachusetts, 
which required an army of 5000 men, then a relatively large 
force, to put down, this cry of anguish came from the Father 
of his country in far-off Mt. Vernon: 

“What, Gracious God, is man, that there should be such 
inconsistency and perfidiousness in his conduct? It was but the 
other day that we were shedding our blood to obtain the consti- 
tutions under which we now live, and now we are unsheathing 
our swords to overturn them. The thing is so unaccountable 
that I hardly know how to realize it or to persuade myself that 
I am not under the illusion of a dream.” 

The confusion became so great that barbers plastered their 
walls with the worthless currency of the nation. Our govern- 
ment bonds were worth about 25 cents on the dollar. Foreign 
nations refused to recognize the new republic, and finally in that 
hour of acute despair, all turned to Washington. Washington, 
leaving again the sweet retirement of Mt. Vernon, came to the 
historic city of Philadelphia and rallied a few faithful spirits 
about him. ‘The constitutional convention began its delibera- 
tions. But out of seventy-three men appointed to the constitu- 
tional convention, only fifty-five ever took the pains to attend, 
and of those fifty-five, only thirty-nine remained until the last 
session, and of those thirty-nine, sixteen refused to sign the 
document that was to confer immortality upon them all. In 
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referring to the task which confronted the few faithful dele- 
gates, Washington said: 

“It may be that no plan that we can propose will be 
adopted. Perhaps another dreadful contest is before us. If, 
to please the people, we do that which we cannot approve, 
how can we afterwards commend our work to them? Let us 
raise a standard to which the wise and just can repair; the 
event is in the hand of God.” 

And for four months, with that inspiration of appealing 
to the best in men, they met in Independence Hall and at the 
end of four months, after a bitter struggle, the great document 
that we call the constitution of the United States was com- 
pleted. As the Fathers commenced to sign it, the great sage 
of Philadelphia, Beniamin Franklin, pointing to the sun—the 
half disc of a sun that was represented upon the chair in 
which George Washington sat, said, “I have often wondered 
during the progress of this convention, whether that sun is to 
be a rising or a setting sun. Now I know it is a rising sun.” 


New Forces on the Horizon 


And through the past century it has proved a rising sun. 
And yet our institutions, raised under this constitution, are in 
more deadly peril than they have been within the memory of 
living man, and that for the very obvious reason that through 
the very power of multiplied association due to machinery, there 
have grown nongovernmental forces so stupendous as to threat- 
en the integrity of government itself. It has come like a black 
shadow in twenty-five years. Why, twenty-five years ago the 
Knights of Labor was a great national labor organization. You 
will remember the first attempt that was ever made to force 
their will upon the people of this country, not by the ballot, 
which is their constitutional right as the constitution provides, 
but to force it upon the people in a manner so malevolent and 
cruel that Prussia need not be ashamed of anything they have 
done. 

Why do I say that? When a dispute arose in 1894 between 
the employes of the Pullman company and the Pullman operat- 
ors, thereupon, under the leadership of labor organizations, for 
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the first time, a virtually nationwide strike was attempted. 
Twenty-two railroads leading into Chicago that held control of 
the necessaries of life were sought to be paralyzed. It was 
felt that as food is indispensable to man, as women and chil- 
dren would starve if those railroads could be successfully tied 
up, nothing remained but for the American people to succumb 
in the presence of potential starvation. I think it is to the 
glory of that great President, Grover Cleveland, that he said 
that the mails would be moved and the channels of interstate 
intercourse would be kept open if it took every Federal bayonet 
that was then within the control of the Federal government. 


Organized Coercion 


Well, that passed away, and a far greater organization 
arose, an organization numbering not 600,000, but 3,000,000, 
and they attempted to do the’ same thing, to enforce their will 
upon the people, not by means of the ballot, as I say, which is 
their right, but by economic pressure through the method of 
the boycott. I happened to be counsel in the Danbury hatters’ 
case and so in. the Buck Stove & Range Co. case, and I wish 
I had time to recount the cruel tyranny that was exerted upon 
the employers of labor in those cases. At all events, the pres- 
sure of 3,000,000 men was brought, by the most. wonderful 
organization, to bear upon two men, or at least two groups of 
men, in order to crush them unless they would dictate to their 
employes, who desired not to be unionized, the necessity of 
taking out union cards and becoming members of the labor 
union. 

But the boycott passed as too mild a method. But as long 
as this method was merely one of compelling the employer to do 
that which otherwise he might not do, while it nullified every 
provision of the Declaration of Independence, and the great 
principle of individualism which the constitution of the United 
States was intended to make firm and stable, yet nevertheless, 
in a day of great organization those who defend this form of 
duress can at least say it is an open fight between powerful 
groups of employers and powerful groups of employes. 
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Therefore, we pass to the last, the final and most terrible 
stage of this wretched business, namely that which in England 
they call “direct action;” namely, the power of labor organiza- 
tions to say to the government, “We will not depend upon the 
ballot, we will not depend upon the methods of constitutional 
government, but we will starve the women and children unless 
you will agree to do that which we demand.” This of course 
means the destruction of civil government and the substitution 
therefore of that most hateful of all rules, the rule of a class. 
I do not care what class it is, whether it is the class of the 
employer or the class of the employe, the rule of either as a 
substitute for civil government would be indefensible tyranny. 

It is remarkable how far this pernicious doctrine has gone 
already. Only last June, in a vote taken in the great National 
Trades’ Congress of England, the representatives of the work- 
ing men of England in the mines and railroads and transport 
services determined they would have direct action to impose 
their will upon the Mother of Democracies. They would do 
so for what purpose? For a purpose which would commend 
itself to any fair-minded man? No; to nationalize coal mines. 
How? By paying to the operators or owners the fair return 
for their property? Not a bit of it; the demand upon the 
British government at this hour is that the government by force 
shall confiscate every privately owned mine in England and 
not give the owners one penny in lieu either of capital or royal- 
ties, except that which the labor leaders in England have callea 
compassionate grants to a few of the operators who, by reason 
of poverty or other circumstances, would be given a dole. 


New Demands 

Moreover, last June, the labor congress of Great Britain 
in the same vote of two to one for direct action, said to their 
government, “we demand that you take every soldier out of 
Russia,” thus attempting to substitute their will for the foreign 
policy of Great Britain as determined by its parliament accord- 
ing to the British constitution. Within a month they met 
again, and again they said to the British parliament by an 
overwhelming vote, approaching unanimity, “You will national- 
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ize the coal mines by confiscating the owners’ property, or we 
will reconvene,” for the purpose, as was plainly intimated, 
of applying this direct action, which is nothing more than civil 
war. The threat today is to starve this victorious people 
into submission to the rule of a soviet class. And if this 
class were to triumph in its unholy purpose, in this bloodless 
but none the less cruel civil war, we would witness the most 
pathetic spectacle imaginable—the Mother of Democracies, a 
nation that has borne upon its broad shoulders the destinies 
of a liberal civilization for nearly a thousand years, led in the 
chains of a soviet government. Now this is not going to hap- 
pen, please understand that, but this great people are so near 
the abyss that we, here in the United States, have very con- 
siderable ground for pause. 


Are We Too Optimistic? 


We are so optimistic and good natured a people that we 
think all is right. We seem to believe these violations of all 
the proprieties of civil life can happen and that nothing will 
follow. The result is that the situation, instead of growing 
better, grows worse from year to year, and today who can tell 
what is going to happen? 

Is there any real controversy between the steel employes 
and the steel companies as to their conditions of employment? 
That practically does not figure in it, because only one-fifth 
of them are really organized. The steel strike is the result of 
outside pressure by a great body which feels that the Steel 
corporation is a stone wall of defense of the whole industrial 
liberties of America. This strike is the attempt to destroy 
that stone wall in order that labor organizations can be so wide- 
spread that in the twinkling of an eye they can choke America 
into submission, and destroy liberty, freedom and the inalienable 
right of the individual to sell his labor as he pleases, together 
with the inalienable right of any man to engage in_busi- 
ness in any way he pleases or not to engage in it at all. 
Have you read what the gentleman who is running the steel 
strike for the labor organization said in 1915—I shall not go 
back to 1912, but in 1915 he declared he believed in the destruc. 
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tion of all government, and in the accomplishment of that de- 
struction in the only way it could be accomplished—by starva- 
tion; by pressure; by treating free industrial America as the 
Prussians treated Belgium; by making the little children in the 
streets feel the terrific character of the pressure upon them. 


Only a Skirmish 


We, of course, hope and believe that this particular fight 
for freedom from the oppression of labor domination will be 
won. But suppose it is won. It is but a skirmish in a vast 
struggle—a struggle for your constitution; a struggle to pre- 
serve the form of government that was adopted by our fathers; 
a struggle to preserve the form of government under which 
this country has existed for a hundred and thirty-two years, 
and under which it has immeasurably prospered until today it is 
potentially the greatest nation in the world. 

If the constitution of the United States were to perish to- 
morrow, our fathers could say with pride as a great English 
historian, Freeman, said in 1862, that even then it had dif- 
fused more happiness, contentment, peace and prosperity over 
a wider range of country than any similar form of government 
had ever done in the whole history of the world. It is that 
constitution, proclaimed by Gladstone the most perfect piece of 
work ever struck off by the brain and purpose of man at a 
given time, that constitution which, when a greater than Glad- 
stone, William Pitt, first read it, he said, “It will be the 
admiration of all ages and the pattern for all future govern- 
ments’—this constitution, the admiration of the world, under 
which we have grown great, is threatened by a spirit which 
says, “The legislative power is not in your congress, the execu- 
tive power is not in your President, the judicial power is not 
in your courts, but on the contrary in a labor organization.” 
If it can acquire sufficient strength, by the mere pressure of 
direct action, it can say to the President, it can say to congress, 
it can say even to the judges, “You will do what we say or we 
will inflict upon this country such widespread suffering that to 
men the loss of their constitution would be more tolerable 
than the starvation of their women and children.” 
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Do you remember what took place only in 1916? How 
the same arrogant would-be tyrants, with stop watches in their 
hands, said to the American congress and to the American 
President, ““You will pass a law within a given time and if you 
fail to do it, every railroad in the United States will stop.” 
And we yielded. Congress passed the Adamson law, the courts 
sustained it, wages were raised by statute, and of course there 
was another triumph to be scored for this insidious conspiracy 
against free government. 

I think in conclusion that the best thing that we can do is 
to reiterate those words of Washington and invoke them as the 
spirit with which we should meet this grave peril, “It is only 
too probable that no plan which we propose will be adopted; 
perhaps another dreadful contest is to be sustained; if we adopt 
that which we cannot approve, how can we afterwards approve 
our work to the people? Let us raise a standard to which 
the wise and just can repafr; the event is in the hand of God.” 

It is time for Republicans and Democrats, it is time for 
all patriotic Americans, to unite and take this nettle of Bolshe- 
vism and crush it. It is time for all of us, for the time being, 
to forget our troubles in other parts of the world. The most 
immediate necessity that we have and the greatest service 
that we can render, even to our faithful allies, is to solve 
this seemingly insoluble problem in our midst. The problem 
is to restore the reign of law; it is to enforce the laws we 
now have upon the statute books. But for my part, in addition 
to the laws we now have which forbid these indefensible re- 
straints of trade, I would add another, namely—that if any 
combination, either of employers or employes, shall attempt to 
subvert government by saying to the President or the congress 
of the United States, “You will do so and so or we will starve 
the American people by refusing to mine coal or by paralyzing 
their railroad supplies,” that that offense shall be the equivalent 
of sedition and punished accordingly. 








Report of A. F. A. Committee on 
Safety, Sanitation and Fire 
Prevention 


The Committee on Safety, Sanitation and Fire Prevention 
of the American Foundrymen’s association recognizes at this 
time that a new factor, namely the United States Bureau of 
Standards, is now engaged in compiling new safety codes for 
various industries, including a standard code for foundries. 

Your committee requests the American Foundrymen’s as- 
sociation that it be authorized, during the coming year, to keep 
in touch with the United States Bureau of Standards and to 
co-operate with the bureau in the compiling of the proposed 
new foundry code. 

Your committee wishes also to bring to the attention of 
the American Foundrymen’s association the fact that various 
states such as Wisconsin, New Jersey, New York, Ohio and 
California are all compiling industrial lighting codes or have 
practically completed such codes. These codes will effect the 
foundry industry in the states referred to. 

It is recommended, therefore, that the American Foundry- 
men’s association through this committee watch the develop- 
ments of these various state codes. 

It is recommended, also that the scope of your committee 
be enlarged with a view of giving special study to the welfare 
of employes in foundries and to improving the splendid spirit 
which has always existed between the employes and the man- 
agement among the foundries that are members of the American 
Foundrymen’s association. 

Accidents cannot be entirely eliminated by mechanical 
means, foundry regulations, or federal regulations. About 75 
per cent of foundry accidents can be eliminated, however, 
by educational work among employes and by efforts made to 
safeguard and improve the relations between the management 
and the men. It is recommended that the American Foundry- 
men’s association send out a questionnaire to all foundries 
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on its membership, requesting information as to what they are 
doing along lines of accident prevention and welfare. 

In view of the importance, therefore, of all these prob- 
lems your committee recommends that a Committee on Safety 
and Accident Prevention be reappointed. It is important that 
the members who are appointed on this committee should be 
able to give time and be able to attend to one or two meetings 
that are held annually. 

F. H. Exam, 

RicHarp MOoLpENKE, 

Paut B. Morcan, 

C. E. PETTIBONE, 

FRANKLIN H. WENTWORTH, 
R. H. West, : 
Victor T. Noonan, Chairman. 


Tentative Fire Prevention Regulations 

1—All foundry, pattern and storage buildings shall be of fire 
resistive construction. 
All pattern shops, storage buildings, warehouses, and offices shall be 
equipped with sprinkler systems. 

2.—All pattern storage buildings shall be subdivided by fire walls. 

3.—All sections of foundries devoted to the cupola, air furnace, con- 
verter, crucible, open-hearth or electric furnaces, shall be entirely of 
fire-resistive construction. 

4.—Foundry cupboards should all be of metal construction. 

5.—It is recommended that metal flasks shall be used in place of 
the present wooden flasks, as required, this being a step toward 
the conservation of wood and also a prevention against fires, 
within the foundries. 

6.—All oil stores shall be kept within metal containers in _fire- 
resistive oil houses. 

7.—All foundries shall have organized fire brigades. 
Hold brigade fire drills at irregular intervals, at least once a month. 
Have written reports of all brigade drills and fires. 

8.—Fire hose shall be used for fire protection purposes only. 
Keep all fire appliances clean and accessible, and see that they are 
constantly ready for use. 

9.—Provide brigades with modern means for fighting fires. 

10.—Have regular inspections made for fire hazards. 

11.—See that electric wiring is kept in repair and not abused. 

12.—Guard against spontaneous combustion in stock, as fires may start 
from this source. Spontaneous combustion is a hazard from which 
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fires may start in the fuel and oil supplies, especially in the oils used 
in mixing the cores. Linseed oil is very dangerous as regards 
spontaneous combustion if it comes in contact with rags, sacking, 
waste, or other substances. Spontaneous combustion is also a 
hazard where accumulation of oil and waste and oily overalls occur 
in tool cupboards and lockers. 


RECOM MENDATIONS 
1.—Install the following appliances: 
a.—Metal waste containers. 
b.—Safety cans for inflammable liquids. 
c.—Metal ash cans. 
d.—Fire-resistive lockers for employes. 
e—Wire guards on all gas and electric lights. 
2.—Forbid the use of “strike-anywhere” matches. 
3.—See that electric wiring is kept in repair and not abused. 
4—Get co-operation of employes in the care and use of all fire 
protection appliances. Employes should be encouraged to report 
any condition that may cause fire. 


Wuat You NEeep To Ficut Fire 1x Your Founpry 
1.—Fire extinguishers. 
2.—Water pails, casks, and bucket tanks. 
3.—Chemical engines. 
4.—Axes and hooks. 
5.—Stand pipes and hose. 
6.—Sprinkler system. 
7.—Fire alarm. 


Common Hazarps THAT IMpPERIL Many PLANTS 
1.—Boilers, radiators and furnaces. 
2.—Electric light, heat and power. 
3.—Gas light, heat and power. 
4—Oil lamps. 
5.—Candles. 
6.—Torches. 
7.—Dirty chimneys and _ flues. 
8.—Lighting and spontaneous combustion. 


To Insure Fire AppLtiaAnces Berinc Reapy WHEN NEEDED 
1.—Be sure to see all water and standpipes are protected from freezing. 
2.—See that chemical extinguishers, pails, casks, etc., are clean, acces- 

sible, and guarded from danger of freezing 
3.—Have extra charges for extinguishers always on hand. 
4—See that all employes understand use of appliances. 
5.—Test fire pump regularly. 
6.—Replace defective appliances at once. 
7.—See that fire appliances are in their proper places at all times. 
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Uniform Costs in the Foundry 
Industry 


By C. E. KNorepret, New York 


Perhaps the greatest problem before American industry 
today is that of determining accurate cost of production. In- 
dustry is becoming so complex, our tax laws are so intricate 
and the matter of accurate returns are so important that the 
concern operating without knowledge of costs, is in the least 
possible position to conduct its business to the best advantage. 
Another and perhaps the most important reason why costs must 
be accurately ascertained, is that to enable the manufacturer 
to determine just what he can voluntarily do in the way of 
increasing wages and arranging for profit-sharing plans, and if 
necessary, to offset the unreasonable demands on the part of his 
workers, he must know where he stands with reference to. his 
production costs. 

Some years ago a trade paper contained this choice bit of 
logic : 


“The surgeon, for.instance, certainly ought to be satisfied with 
his job. When he wants an extra five hundred, all he needs to do 
is to single out one of his well-nourished patrons, prod him viciously 
just below the first floating rib until he grunts and then utter 
those three magic (likewise remunerative) words—‘appendicitis, 
operation imperative.’ This is effective salesmanship. Could any 
manufacturer land a contract with such dispatch? Hardly. Which 
is quite different from the manufacturing business. If a manu- 
facturer wants to squeeze out an extra $25, he will have to 
spend a couple of weeks with his cost cards and figures and sweat 
and snort and chew his nails way up to the knuckle and finally 
when he does locate a twenty-five that he might possibly grab if 
he slips up to it quietly and it does not happen to see him first, 
along comes an unexpected bill for something or other and 
gobbles it up.” 


Factors Which May Cause Failure 
If we eliminate such considerations as lack of capital, un- 
wise credits, extravagance and fraud, there are three factors 
which whether considered separately or in combination, can 
cause distress to an industrial concern. These are: Lack of 
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systematic production methods, failure to ascertain accurate 
costs, and lack of uniformity in costing or in bidding on work. 

It is difficult to bring about agreements as to prices. A 
manufacturer once stated: “We no sooner agree upon a price, 
than it is a race to the telephone to see who can take orders 
at prices a little under those fixed.” 

A careful study of the situation leads to this conclusion. 
Agreement as to price is not necessary. The comparing of bids 
is not altogether an essential. Combination to control a local 
situation is not the solution. There should be such uni- 
formity in ascertaining and compiling costs and making esti- 
mates as to insure against wide differences in prices. In brief 
a measure making possible stable prices without any general 
agreement or secret understanding is needed. 

I believe that I am safe in saying that there are two funda- 
mentals in business, which stand out so prominently as to 
admit of no argument. 


First: Every manufacturer who furnishes a product of good 
quality and who can make reasonable deliveries is entitled to his 
share of the available business at a fair and reasonable margin of 
profit. 


Second: Any concern which purchases a _ product below the 
cost of production is enjoying something to which it is not en- 
titled and which really belongs to the manufacturers of the par- 
ticular product. 


Why Bids Are High 

If, after providing uniformity and accuracy in cost keep- 
ing, a concern finds that it is consistently higher in its bidding 
than others, it can only mean that it is not operating efficiently, 
or that it is adding too much profit to its costs. 

Knowing these things, the company is in a position to 
check up its weak spots and determine where the faults are and 
then correct them, which will mean lower costs and better 
operating conditions. If it can find no opportunity to reduce 
its cost, and this would be a rare case indeed, it means a 
reduction in the rate of profit must be made until conditions 
are better. At any rate uniformity in costs means intelligent 
competition as well as furnishing a means for increasing oper- 
ating results. Many manufacturers have told me that they 
have no objection to the hardest kind of competition when 
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they know that their competitors are operating intelligently 
along uniform lines and with full knowledge of the true 
conditions. 

Considering the foregoing as well as the statement made 
some years ago by the Federal Trade commission, that only 
10 per cent of the manufacturers and merchants know the 
actual cost of manufacturing and distributing goods, and that 
only 25 per cent of the business corporations of the country 
made over $5,000 a year, the only conclusion possible is that 
the greatest problem confronting industry is the matter of 
arranging for uniformity in keeping accurate costs. 

There is no question but what industry in this country is 
headed for an 8-hour day and perhaps the inability to use 
piece work and bonus. The time is also coming when the 
government is going to take some action with reference to the 
matter of cost keeping. 4 


Bidding Against One’s Self 


Recently I was told of a case where a concern contracted 
to furnish castings at $2.85 per hundred pounds. When it 
became apparent that money was being lost somewhere, an in- 
vestigation was made with the result that the actual cost of this 
particular work was found to be between $4 and $5 per hun- 
dred pounds. This naturally brings up another point. Not 
only does the buyer profit to the extent of the difference 
between the cost to the foundrymen and the price the buyer pays 
but he will expect some of the other foundrymen when the 
present contract expires, to furnish him castings for a price 
not much in excess of $3 per hundred. pounds. If he cannot 
get a quotation near this figure, and he can hardly be blamed 
under the circumstances for not wanting to pay $5 per hundred 
pounds, he will advertise his requirements until some foundry- 
man who must have the work at any figure, or who does 
not know his exact costs, will give him a bid that is satis- 
factory, and as a result the honest, intelligent foundryman is 
placed at a decided disadvantage. But was not some foundry- 
man to blame in the first place? 
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A manufacturer writes you that he is in the market for 
castings and offers prints and specifications and you carefully 
analyze the situation and make him a bid on the work. Later 
you call upon the manufacturer and he tells you that he would 
like to give you the order very much and quietly informs you 
that your price is too high and that as long as you cannot 
give him a better price he will be forced to place his contract 
elsewhere. You reconsider the quotation carefully and finally 
make him a better price. Perhaps you get the order and 
perhaps you don’t. It all depends upon the number of bid- 
ders in the field. Further, the manufacturer no doubt advanced 
the same argument to all who bid on the work. It is often 
done. He fully realizes and is secure in his belief, that each 
one is in ignorance of the prices quoted by the others and as 
a general rule he is in a position to say that he has an even 
better price than the lowest quoted, as there is no one to deny 
him. The result is that you not only bid against the others 
who are after the same work, but worst of all you are bidding 
against yourself. Your own doubts and fears and your im- 
mediate necessities are the only factors which determined how 
much you will shave the price. Consequently instead of one 
foundryman being benefitted by the transaction, the buyer is 
the one who walks off with the gains. 

My experience in industry, especially in connection with 
foundries, shows me how hopelessly inadequate the present day 
cost practice is. I have seen patterns, machinery and tools 
carried as assets, which should be in the junk pile. Some 
foundrymen figure rent, others do not. Some figure deprecia- 
tion, others do not. Some figure overhead, others do not. 
As for the methods of distributing an overhead, if the plans of 
all foundries could be put together, the result would resemble 
a patch quilt. 


Systems Are Not Uniform 


In one shop, the overhead was apportioned on a tonnage 
basis and it was noted that the plant was getting plenty of 
light complicated work but not its share of heavy work. The 
cost system was making the heavy work cost too much and 
the light work cost too little. 
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Men go into business to make money and to do this there 
must be profits. There can be no profits unless costs are less 
than prices. Therefore costs should be known. The accounts 
should show what it costs to run a business. If costs are high 
the system should show where they are high and why they 
are high. An average cost means nothing at all except that 
some castings cost less and some cost more. A true cost sys- 
tem should show how much more and how much less. 

The Standard Oil Co. knows in minutest detail the cost of 
drilling wells, tanking, transporting oil and refining and the 
making of by-products. It leaves nothing to chance. The 
United Cigar Stores Co. never opens a store on mere estimates. 
Before deciding to locate in a certain a place a man with a 
pocket comptometer determines the number of persons who 
pass the spot during each hour of the day. Before opening the 
store, this company knows from previous statistics and ex- 
perience, almost exactly the amount of business it will do and 
the profit it will make. 

The need of costs is known to all. The trouble is that 
each man thinks a cost system is a fine thing—for the other 
fellow. We all agree to some extent that cost accounting is 
necessary, but there is something more important, however, 
than for each to have a good cost system. The basis for costs 
should be uniform so that all will figure ‘along the same 
general lines. Even if 10 factories should put in cost systems, 
as complete as 10 different experts could make them, assuming 
that each one was different from the others, the net result to 
the individuals and to the industry would be worthless and 
time and money would be wasted. 

For instance, assume that Smith says his castings cost him 
$3.25; Jones replies that his castings cost $2.75; Brown claims 
that his burden is 150 per cent; while Grey admits that his is 
nearer 200 per cent. Unless it is known just how these costs 
are determined, comparisons.are not only meaningless, but mis- 
leading and therefore dangerous. 

What do we mean by cost? Is it simply the gathering 
together of dry figures which are rarely used in a constructive 
fashion, because of the difficulty in mentally visualizing a mass 
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of unrelated statistics? Is cost finding to be mere history or 
prophecy? Is it to be used to determine what has been done 
in the past, without much reference to the future? Is cost 
compiling to be done with reference to the financial side of 
the business only, or is it to be of pronounced assistance to the 
other branches of manufacturing? 


Principles to be Followe 
It has been found by experience that unless four prin- 
ciples are incorporated in cost systems, they fall far short or 
performing their real functions. These principles follow: 


First: A gost system to be of the greatest possible value to « 
business must serve the three principal divisions of the business, 
namely sales, production and financing. 


Second: In most plants an order taken at a close margin is 
watched, coaxed and nursed along in the plant with the result 
that a profit is made or the loss kept to small proportions. Because 
it is definitely known what must be done, close supervision sees 
that it is done. Therefore, the time to see to it that a profit 
will be made or the loss kept to a minimum is certainly not when 
the work is partly finished or entirely completed, but before work 
is commenced. Hence it is necessary to predetermine the time ana 
cost, and to control production so as to watch fluctuations and 
exceptions with a view to reducing costs, while the work is 
being done. 

Third: lf costs are abnormally high, due to operating at con- 
siderably less than capacity, prices based on such costs will mean 
failure to secure business. If, on the other hand, costs are abnor- 
mally low, due to night work, overtime and Sunday work, prices 
based on such costs will mean securing business at rates lower 
than you can get for your product. In other words, from the 
standpoint of estimating and business getting, costs can only be 
used to advantage as a rule when the plant is operating at or 
about normal capacity. By normal we mean from 80 to 90 per 
cent of the possible capacity of the plant. For this reason while 
providing for actual costs, standardization of cost rates, espe- 
cially over head rates, should be arranged for in order that esti- 
mates may be more uniform and the costs made of real value to 
the sales and production departments. 


Fourth: Cost finding should be arranged so as to make tie 
most complicated work net the greatest returns in profit. For in- 
stance, two contracts may cost $1000 each. On one there may 
be $300 worth of labor, while on the other there may be only $1506 
worth of labor. If 20 per cent is added to the cost for profit, 
making the price $1200 in both cases, provision has not been made for 
the degree of complication. As the time of workmen and equip- 
ment are the productive investment in a business, it stands to 
reason that a man should get more for a job taking $300 in labor 
than one costing $150 for labor, and the cost keeping and price 
making should reflect and reconcile these differences. 
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Greatest use to business, predetermination, standardization 
and productivity constitute the principles of cost accounting. Re- 
ferring to the first, “Greatest use to business,” little argument 
should be needed to convince the manufacturer of the impor- 
tance of making the system serve the three departments of the 
business. It is not sufficient to have a system which may be 
perfect from the financial standpoint, but which gives the pro- 
duction division of the business so little in the way of avail- 
able cost data as to make it impossible for it to assist in 
reducing costs, nor is the cost data of assistance to the pro- 
duction division if the cost information is presented so long 
after the operation which the figures represent as to make it 
next to impossible for a man to.remember what caused the 
fluctuations. Certainly there is no advantage to the sales 
manager if he can only rely on the cost figures when the plant 
is operating at normal capacity. 

One of the executives of a plant once asked me to advise 
him on a cost problem as to which of two pians was the better. 
He stated that both the treasurer and the production manager 
wanted a cost system, but that each one wanted a different 
kind of a system. The treasurer wanted a financial account- 
ing system to show his directors where the money was spent, 
and why, making the shops fit with his plans instead of basing 
his work on manufacturing conditions. The. production man- 
ager on the other hand, advanced the argument that he was 
employed, first, to get out production as rapidly as possible, 
next to keep the expense down to a minimum and finally to 
render a proper accounting for the time and cost put in on 
work. In other words, the one wanted financial costs, and 
the other engineering costs. The one wanted to be a historian 
delving into the past, while the other preferred to be a prophet 
looking into the future. One would make cost a prime con- 
sideration of the business and the other would make it a part 
of manufacturing. The production manager was right. 

Referring to the second principle, “Predetermination,” if a 
careful estimate is made prior to starting the work, it offers 
something to aim at and enables a constant check on results 
during the time work is being made. Knowledge of actual 
costs may serve to enable a man to do better next time, but 











58 American Foundrymen’s Association 


predetermination will assist materially in keeping the cost 
within well defined limits. If you determine standard outputs 
as expressed in units per hour, in a sense you have determined 
the cost of work from the standpoint of time at any rate, which 
after all is the real productive investment in business. So 
long, therefore, as a job or operation is up to or ahead of the 
schedule of estimated production as expressed in units per 
working hour, the costs are bound to be within prescribed 
limits. What should be watched is the cost of work which 
falls behind schedule as here is where the losses occur. Thus, 
you have within your control, through the medium of pre- 
determination, the data necessary to watch costs during the 
process of work and in the hands of your shop personnel, 
giving them a direct point of contact in connection with cost 
reduction. In other words, determine equivalents and watch 
actual results which fail to measure up to them. Do not over- 
look the enormous importance of the influence on shop officials 
in putting them in direct touch with this matter of cost, through 
having standard outputs and curtailing actual costs in excess 
of them. This does not mean that the actual costs of pro- 
duction are not to be compiled in an accurate manner. Pre- 
determination should be used as much as possible in anticipat- 
ing increases in cost- Watching costs in excess of estimates 
enables you to produce more economically than would other- 
wise be the case. 


Normal Operation Should be Basis 


Referring to the third principle “Standardization,” in the 
early part of 1908 the writer took hold of a large plant in 
Pennsylvania, comprising a structural shop, machine shop and 
foundry. The burden accounting employed at the time gave 
the machine shop more profits than it was entitled to, while the 
structural shop was showing profits less than those actually 
made. The foundry was selling castings to the machine and 
structural shops at actual cost, which did not include any 
proportion of the overhead expense of the company. In the 
changes that followed, each department was put on its own 
feet through the books of the company, with provision for 
monthly profit and loss statements. 
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The theory which the author had in mind was that the 
greatest volume of business could be secured only when the 
plant was operating at about normal. With high production 
meaning low cost, and low production high cost, under the 
usual method of accounting it meant that the sales and cost 
divisions came into conflict both when costs were high, which 
operated against obtaining business, and when costs were ex- 
tremely low due to abnormal business, which resulted in quoting 
prices lower than would be necessary to secure the business. 

So much for the theory; now for the practice! A concern 
is in business to sell. It may make what it can sell, or sell 
what it makes, but selling is the fundamental basfs of any 
business, a point which many accountants and industrial engi- 
neers seem to forget. If, as a sales manager, I cannot sell 
goods because due to conditions being below normal my prices 
are too high, or because of an abnormally high production my 
prices are lower than I know I can get for my goods, I don’t 
need to be an industrial engineer nor an accountant to know 
that something is radically wrong with the whole thing, both in 
theory and in practice. 

With standard rates, however, reflecting normal conditions, 
I am assured against loss of business on the one hand and 
loss in prices on the other. I know also that on this basis 
the line which is profitable in the shop will show profits, where- 
as through operating on a low production basis the increased 
overhead will not only wipe out the profits, but make the line 
show a loss. At any rate, at the time the methods were intro- 
duced in the concern in question, the business was making 
very little money. It’s sales were not large and it was a heavy 
borrower, with a pattern account far in excess of real value. It 
had a bond issue hanging over it’s head. Today this plant with 
two additions, is doing a capacity business, making excellent 
profits and declaring dividends. It is discounting its paper 
and has retired its bonds, while the pattern account is where 
it belongs. 

The fourth principle is “Productivity.” The most advanced 
doctrine of management is that the unit sold is really the time 
of equipment, the time of working, the time money is tied 
up in materials, the time of clerical help, the time of storing 











60 American Foundrymen’s Association 


materials in a given place, the time of making rigging, the time 
of transferring materials from one place to another, and the 
time of inspection. If there are delays or enforced idleness 
at any of these points the result will be high costs, which 
make for high prices. In proportion, therefore, as manu- 
facturers consider this question of time in price making and 
figuring profits, in that same proportion will they increase their 


business efficiency. 


Productivity, a Measure of Costs 

It is also obvious that a customer should pay most for 
that which ,is most complicated to make. A job may be 
simple to mold but decidedly intricate as to core making and 
setting. The only basis, therefore, is to properly consider pro- 
ductivity, which is after all the true measure of complication 

In brief, the requirements of a proper system of foundry 
costing are: 


Cost of labor and material should be accurately determined and 
properly classified. 

The expenses of a business or overhead or burden as it is 
called, should be carefully compiled and classified. 

The apportionment of overhead to production must be arranged 
on some basis as will not make the cost of heavy work too high 
nor the cost of the light work too low, otherwise the result will be 
loss of sales on heavy work and plenty of light work at low prices. 

Those who purchase castings should pay most for those which 
cost the most to produce, as reflected by the time taken to pro- 
duce them. 

Costs vary with productivity by which is meant the rela- 
tive amount produced per man per day. The work of a man pro- 
ducing a ton per day costs less per 100 pounds than that of a 
man who produces only 500 pounds per day and the cost should 
reconcile this difference. In other words, consideration should be 
given to the fast and slow moving jobs. 

Costs should be classified according to whatever plan will best 
meet the particular conditions. This can be done according to 
classes of work, kind of molding, separate patterns and classes of 
patterns, kind of cores, character of cleaning, according to depart- 
ments, and by classified weights. Provision in all cases should be 
made for determining the cost of individual patterns. 

_ Costs should be placed on a 30-day basis offering 12 opportuni- 
ties per year for locating and correcting faulty conditions. 

: Costs should be based on standard rates for the various items 
in order to enable a foundry to operate and make prices pdased 
on normal conditions. 
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With the four principles incorporated in the cost system, 
and the eight requirements met, the following may be expected: 


Elimination of guess work in price making 

Knowledge that all items are included. 

The right kind of a basis for predetermining production 
rates and costs. 

Intelligent apportionment of overhead. 

Comparison of work between different plants. 

Close watch on work running over estimates. 

Discouragment of price cutting. 

Better prices. 

Stronger institutions financially. 

10. Valuable Association data. 

11. Betterment to the entire industry. 


The Bridgeport Evening Post on Aug. 13 made the fol- 
lowing statement editorially : 


CENA KwNe 


“The master printers of this country have a constructive organ- 
ization from which other industries and trades can weil take the 
idea. Instead of being an organization to control prices and for 
fighting the labor unions, it is one to work with each other as 
to costs. There was a great deal of piratical competition in the 
printing industry. Some customers paid too much and others not 
enough. One department in a plant would make money and the 
other lose it. Various attempts were made in the past to form 
organizations among master printers to control prices, which 
also served for warfare on labor unions.” 

“The real constructive idea of this printers trade organization 
and which has been found to be successful, is that if a printer 
knows his cost he will not sell his product for less than its cost 
and thereby he does not become an unfair competitor to his 
neighbor. Therefor nothing is said or done in the matter of sales 
pricés. 


Conclusion 

In presenting this argument more attention has been paid 
to principles, laws and economic considerations than to the 
methods and forms, which after all are only incidental consider- 
ations. If the basis is right, the factors having to do with gath- 
ering and compiling cost data are easily within the control of 
any competent cost accountant or accounting organization. 

In closing, therefore, let me repeat that a cost accounting 
plan must have as much to do with the future as with the 
present or past. It must serve the production and sales de- 
partments of the business just as much as the financial. It 
must know as much about what should be done as what is be- 
ing done. If designed to give due consideration to the factors 
enumerated it will serve you well in this day of keen com- 
petition, tax complications and labor difficulties. 











Report of the A. F. A. Committee 
on Foundry Costs 


During the year since the last report of your committee 
on foundry costs, showing condition of: work done and financial 
status up to Sept. 1, 1918, the work has been prosecuted vigor- 
ously. 

It was found by C. E. Knoeppel & Co., after visiting a 
number of the subscribers’ plants, that some changes in the 
method of presentation would be advisable, in the interest of 
simplicity. They therefore prepared a new bulletin to super- 
sede the original one and at a meeting of your committee, March 
5, 1919, the new presentation was passed upon and accepted. 
After duplication, copies were mailed to all subscribers and 
all were requested by mail to thoroughly digest them. 

During July an itinerary was arranged which included a 
number of revisits to plants already visited. 

Since that time the work of visiting clients has progressed 
satisfactorily, and it is anticipated that by the end of the cur- 
rent year the work will have been completed. 

Of the foundries visited 90 per cent have been convinced 
and have agreed to go ahead with the installation of the stand- 
ard system. The balance have agreed and will go ahead ulti- 
mately. It is with satisfaction that your committee reports 
this condition. 

The following is a summary of work done and to be done 


as of Sept. 5, 1919: 
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A number of requests were received by the secretary 
inquiring as to the possibility of individuals and organizations 
getting data from your committee for similar work and in order 
to discuss this phase of the matter thoroughly a meeting was 
called and held Sept. 3, 1919, at the William Penn hotel, Pitts- 
burgh, and attended by Messrs. A. O. Backert, president of the 
association ; J. Roy Tanner, chairman of your committee; H. J. 
Koch, C. H. Gale, G. D. Piper and J. P. Jordan of the C. E. 
Knoeppel Co. 


Report to be Printed 


After a thorough discussion the following action was 
taken: “Moved and seconded, that this committee recommend 
that the cost report be printed and made part of the proceedings 
of the association, and that a separate volume be published for 
wider distribution by sale, and that the subscribers who have 
underwritten the system, and thus performed a valuable service 
to the industry, dedicate their work to the industry as a guide 
to better cost keeping, subject to variation depending upon the 
size of plant and peculiarity of product.” 

It was fully understood that all service to subscribers would 
be carried out as agreed, and Mr. Jordan for C. E. Knoeppel & 
Co. stated that that company would waive all claims for royal- 


‘ties. 


In making this recommendation the committee recognizes 
that some of its members had ideas slightly at variance in some 
of the details of allocating overhead to weight, or time, but 
in general the principles of the system are sound. 

It is requested that the American Foundrymen’s association 
take such action as will enable the secretary to take up with the 
subscribers the question of presenting their work to the asso- 
ciation, and also, if necessary, to authorize the inclusion of the 
system in the proceedings for the year 1920. 

We will thus give our work an official standing which 
can be secured only through the approval of a large technical 
society, and which will be, we believe, of great value in influenc- 
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ing for uniformity, the work of other bodies along the same 
lines. 
-Data on the financial operations of the cost committee are 
included in the report of the secretary-treasurer. 
C. R. MESSINGER, 
H. J. Kocu, 
C. H. Gate, 
G. D. Piper. 
J. Roy TANNER, Chairman. 


; Discussion 


PRESIDENT A. O. BacKEert.—The cost system question has 
been before the members of the association for several years. 
The cost of the system together with the service of one of the 
cost experts to visit the plants of the subscribing companies 
ranged from $50 to $250. Now it is felt, and the 
members of the cost committee are of the opinion that the 
subscribers to that system have done pioneering work of great 
value to the foundry industry of the country; that. foundrymen 
generally should install cost systems and that these subscribers 
might not object to letting the entire foundry industry have the 
benefit of that cost system. It therefore was recommended by 
the cost committee that this cost system be printed in the bound 
volume of the proceedings and also be pririted separately in book 
form so that it may be available to cost clerks, auditors, etc., 
in that shape. The C. E. Knoeppel Co., which was employed 
to prepare and install this cost system, raised no objection to 
it whatever and agreed to waive all royalties. It is the recom- 
mendation of this cost committee that the cost system be printed 
as a part of the bound volume of the proceedings, and also 
be printed separately. Before doing so, however, it is deemed 
advisable to ascertain from the subscribers just exactly how 
they feel about it. 

Mr. P. H. Gartrett.—I make that motion. 

The motion was seconded by Tom Tannenbaum and car- 
ried. 
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In presenting this revision of the original bulletin on the 
cost accounting system no attempt is made to provide for all 
possible forms used in handling the various lines of routine of 
the general business operations. It is assumed that all com- 
panies have adequate purchasing and commercial accounting 
systems which would bring all purchases of materials, labor 
and expense items to certain prescribed ledger accounts, and 
that adequate invoicing methods are in vogue for sales. Only 
such documents as are actually necessary for the accounting of 
the costs will be mentioned in this bulletin in order to simplify 
the presentation. 

Plan of the System 

The plan of costs shown herewith is simple and is briefly 
outlined as follows: 

The scheme reaily consists of three main stages: 

First: 

The proper distributing of purchases of material, labor and mis- 
cellaneous expense items to certain proper control accounts sub- 
ject to further accounting by requisition, time cards, etc., to the 
proper cost accounts. 

Second: 

(a) The proper accounting of the use of materials, labor, etc, 
to productive and expense orders, and the transfer of same by 
summarized monthly journal entries, to the cost contre! accounts 

(b) Also the transfer from the cost accounts of metal and 
overhead accounts of the proper cost amounts at predetermined 
rates to the work in process account by journal entry. 

Third: 

The compilation of costs of product, which, summarized fer 
the month, credit the work in process and charge sales cost by 
journal entries. 

Predetermined Rates 

Before proceeding further it should be perfectly clearly 
defined in each mind the meaning of “predetermined rates.” 

In foundry costing particularly, the feature of predeter- 
mined rates is by far the greatest feature. Metal cost must 
be by pound of metal poured; molding and core burden by per- 
centage on direct labor by each department; finishing cost by 
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percentage on molding and core direct labor combined; anneal- 
ing cost by pound on good castings, etc., etc. 

But even though we find the actual cost of each of the 
preceding monthly, it is absolutely improper, unfair and really 
impossible to use the actual figures of any one month or small 
group of months in the figuring of costs. 

Take, for instance, the cost of melting. Last month we 
operated smoothly with no repairs of any great amount. This 
month quite a bit of brick repairs were necessary. Then sup- 
pose that next month something went wrong with the blower 
and we had a very heavy cost of repairs in damages done the 
cupola. In open-hearth furnaces this feature is very pro- 
nounced, as 300 heats may slide along smoothly and then start 
troubles resulting finally in a complete tear down to the check- 
ers. Or perhaps even the checkers are plugged up. 

The same applied in perhaps less extent in all the burden 
and pound cost accounts. 

It is apparent, thereforé, that no one month’s cost can 
fairly be taken. Nor even a small group of months. In fact, 
to be nearest safe, the average of a complete year and even 
more should be taken as the rate to be used in both estimates 
and actual costs, for each of the divisions mentioned in the 
second paragraph. 

Bear in mind, however, that the actual cost of each rate is 
found each month, and in such detail that steps can be taken 
to study and improve the operating methods in order to make 
the average or predetermined rate good. In fact, the constant 
goal should be to beat it and make money by so doing. 
Arriving at Predetermined Rates, Burdens and Pound Costs 

In melting cost, molding burden-direct labor and all such 
cost accounts distributed by percentage and pound rates, the 
basis should be arrived at by using figures of expense and the 
basis the expense is figured on of at least a year’s operation. 
Of course in starting new, this will be difficult; but this should 
be the aim. 

Machine Hour Rates 


In arriving at the predetermined rate per hour of the 
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molding burden-machine hour, and the coremaking burden-ma- 
chine hour, a little different procedure holds. Similarly to the 
preceding accounts, find as closely as possible the maintenance 
charges covering at least a year of all the machines the time 
of which is to be charged for; that is, all in the molding depart- 
ment in one group, and all in the core in another group. Then 
arrive at the total power charge for each group. Finally, 
assemble the proper depreciation for each group. All three of 
these items will of course be figured by each machine which 
enters into each group. 

Next, compute the total machine hours possible, which is 
the number of normal working hours of your plant times the 
number of machines in each group. Then take 85 per cent of 
the total possible hours in each group as the basis of your rate. 
Finally divide the total cost for the period by the 85 per cent of 
total possible hours, thereby arriving at the standard rate to use. 

In regular monthly working, it will be best to use the 
actually employed machine hours as the basis of monthly costs, 
as shown by the cost statements. 


Cost Plan in Greater Detail 
In more detail, the cost scheme deals with the subject as 
follows: The headings shown being those which appear on the 
cost sheet whereon the cost of a casting or classes figured. 


Direct Labor is charged to production orders which represent either 
individual patterns or classes of work. This labor consists only 
of that which is directly chargeable to the product manufactured. 
All other labor entering into pound or percentage rates is classed 
as indirect labor. 

Metal Cost is assembled monthly in a melting cost account. This 
account is credited with the actual metal poured at the predeter- 
mined. rate, the balance showing whether operating over or under 
the proper rate. 

Molding Burden—Direct labor is assembled monthly in the mold- 
ing burden account, which account is credited at close of month 
with the amount of burden represented by the predetermined per- 
centage of the actual direct molding labor for the month. The 
balance indicates whether operating over or under the required 


rate. 

Molding Burden-Machine Hour is assembled monthly in the mold- 
ing burden-machine hour account, and is credited at close of 
month with the amount represented by the actual number of 
machine hours consumed for its month on productive work at the 
predetermined rate per hour. This predetermined rate is designed 
to be figured on the basis of a long average cost of items shown 








68 American Foundrymen’s Association 


in the detailed directions later, divided by 85 per cent of the 
total possible machine hour of the equipment. 

The balance remaining indicates whether operating above or 
below the required rate. 

Core Burden-Direct Labor is assembled monthly and is_ treated 
same as molding burden except that core direct labor is the basis 
for percentage. 

Core Burden-Machine Hour is operated for machine equipment for 
core department, exactly the same as for molding department. 


Molding Sand Expense : 

Flask Expense—These two costs will in most cases be a part of the 
molding burden and are so shown here. But in steel plants par- 
ticularly, they may be treated as separate costs, and are so 
arranged for in detailed expense classification. If so, they will 
be entirely eliminated from the molding burden, and a separate 
cost statement made for each. In this case the basis of prede- 
termined rate for molding sand will be metal poured, and flask 
expense*will be on basis of good castings. 

Finishing Cost is assembled monthly and is treated same as mold- 
ing and core except that combined molding and core direct labor 
is the basis for percentage. 

An exception to this is in plants large enough to treat direct 
operations in this department as direct labor, in which case its 
own direct labor charged to production orders will become the 
basis for distribution of its burden, same as in molding and core 
departments. 

Annealing Cost is assembled monthly in an account of same name, 
which account is credited with amount represented by number of 
pounds good castings at the predetermined rate per pound. The 
balance indicates whether operating over or under the required rate. 

It might be stated here that the real correct basis for this cost 
should be the weights of castings annealed rather than the basis 
of total good castings produced. Those who will tally the cast- 
ings annealed will get far more accuratecosts by so doing,as this 
eliminates castings not annealed and brings in castings re-annealed 
as is often the case. 

Actual Cost Sheet (also as estimate sheet). In order to assist 
in understanding the details following, it is suggested that at this 
point, immediately after reading the preceding pages, a study be 
made of the actual cost sheet data shown under Section V, “Cost 
Compilation.” This will aid very much in understanding the 
details leading up to the costs and cost statements as shown. 


Form of Presentation 
The presentation of the methods following is divided into 
sections, each section representing a particular phase. 


Section ree ...Pages 69 to 70 
Seren Bi—-Lapor ROWING... oc. cscccscccecsseece Pages 71 to 73 
Section III—Expense Routine ...................... Pages 74 to 89 
Section IV-—Production Routine ................... Page 90 

Section » ee re ee Pages 91 to 113 
Section “Vi-——fournal Patrics ..5..6 6 acces ccc cscsces Pages 114 to 118 
Section VII—Plant Investment Classification......... Page 119 

SOCGO VW ELI—DerertatOn oe. oc escc ccc ccccscccctees Pages 120 to 123 
Section  IX—General Ledger Accounts............... Pages 124 to 140 











‘YUM 





Cost Accounting System 69 


SECTION I 
MATERIAL ROUTINE 

Material accounting presents no particular difficulties due, 
probably, to the fact that it deals with tangible things and that 
practically all transactions are directly traceable as used for a 
particular purpose or as benefiting a particular department. 

The material forms principally required for costkeeping 
purposes are: 


1. Stock ledger (card or sheet). 
2. Material requisition. 
3. Material credit memorandum. 


1. Stock Ledger—The stock ledger should be a complete 
record of each item of material showing quantity required, 
ordered, received and issued, and the unit and total value of 
such material. 


Material accounts should be maintained in the general 
ledger representing at closing periods the value of materials on 
hand supported by the details of the stock ledger sheets or 
cards, which form a detailed analysis of each control account. 

2. Material Requisitions—Material withdrawn from stock 
must be accounted for in the following manner, all requisitions, 
etc., showing clearly the use of, and order number chargeable 
with the materials used: 


Melting Materials—Cupola or Furnace Reports 


The furnace or cupola reports, made out daily by the weigher or 
storeskeeper, give the quantity and kind of melting and fuel materials 
used, and the account numbers to be charged. From these reports 
the stores ledger is posted and the unit prices thereon are noted 
on the furnace reports and the amounts derived. 

The furnace reports may then be sent to the cost department to 
serve as the basis for the charges, each month, to the expense accounts 
involved, or instead, classified material requisitions may be made up 
monthly and sent to the cost department. 


Miscellaneous Materials 
All material not included on the furnace report should be the sub- 
ject of a material requisition made out at the time of withdrawal of 
material from stock. The course of the material requisition is as 
outlined above. The disposition of the requisition and the charges 
it carries will be treated of presently. 


Recovered Material 
Recoveries of over-iron, shot, spills, etc., should be shown on the 
daily cupola or furnace report. 
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3. Material Credit Memoranda—Material credit mem- 
oranda simply reverse the charge made on material requisitions 
and represent unused material being returned to stock for 
which corresponding credit must be given. 

Note:—As far as possible all material should be kept in a neat 
orderly manner in well regulated stock rooms. Otherwise, it is exceed- 
ingly difficult to enforce requisition regulations. 

Also all issuances of material should be accounted for with accu- 
racy. Pig iron, scrap, and all materials should be carefully weighed; 
it is little use to run a cost method on guessed quantities. 

Entering, Pricing and Recapping Requisitions, Etc. 

As requisitions for materials used are received by cost 
department, they will be entered on stock ledger, and priced 
and extended at the unit values shown on stock ledger. 

Before filing under order numbers, the requisitions repre- 
senting material drawn from each separate material control 
account should be added each day, and the total withdrawals 
for each control account entered on an accumulation sheet to 
run for the current month. The totals for the month of this 
accumulation sheet become the credits to the material control 
accounts in the monthly journal entry of distribution of mate- 
rials. Whe debits of this entry are to the various expense 
accounts as described later. 


Expense Ledger Charge Slips 

Under “Expense Routine” is described in greater detail the 
use of the expense ledger charge slip, which in a large measure 
is like a material requisition, except that it charges material 
or service charges direct from the purchase entry to the expense 
accounts. This covers a large class of charges of intangible 
and evasive nature which are not properly or safely run through 
regular stock material accounts subject to requisition. 
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SECTION II 
LABOR ROUTINE 


Labor accounting has two main elements—payroll com- 
pilation and labor distribution. Payroll compilation is com- 
paratively simple, if the time has been correctly reported and 
recorded. Payroll compilation is merely the weekly summariz- 
ing of the wages earned by each employe daily. Labor distri- 
bution is the correct apportionment of wages against produc- 
tion orders or classes (direct labor) or expense accounts (indi- 
rect labor). The chief difficulty is in the incorrect reporting 
of applied time by the men, faulty counting or reporting by 
the inspectors, incorrect scale reports and clerical errors by 
the timekeepers. As many safeguards as practicable should be 
adopted to insure the correct reporting of time, accurate count- 
ing and inspection reports and accurate clerical operation in the 
transcription of data. 

The labor forms principally required for cost keeping 
purposes are: 

1. Daily time ticket. 

2. Payroll sheet. 

1. Daily Time Tickets—The time tickets should be used 
to report the time spent on the various kinds of work per- 
formed. Only one job, either direct or indirect, should be on 
one time ticket. This is so that the time ticket may be filed 
under its order number, whereby the actual original entry 
becomes our cost entry. : 

The time tickets should provide the following informa- 
tion: 

Order number, pattern number, name of operation or work 
performed, machine number on which work performed, quantity 
completed, piece or hourly rate, elapsed time, wages earned, 
man number, and: date. 


in keeping time it should and must be verified daily that 
the total time represented by the time tickets agrees absolutely 
with that shown by the in-and-out clock cards rung by each 
_ man, which usually are the regular weekly card. 
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The daily time tickets are filed by order numbers after 
entry on payroll as described immediately following: 

2. Pay Roll Sheet—The pay roll sheet, a weekly sheet 
for each man, should perform two functions: 


First:—Collate the pay of cach man for week. 
Second:—So enter the time cards, that a controlling distribution is made 
as between direct and indirect labor for the purpose of 
(a) In the case of direct labor, give us the amount for each 
department as the basis of our journal entry, and 
(b) In the case of indirect labor to give us a total which must 
be equalled by the total of the indirect labor in the vari- 
ous monthly expense and burden statements as explained 
later, and which will complete the journal entry of the 
. distribution of labor. . 
The pay roll sheet, therefore, should be so arranged as to 
have columns approximately as follows: 
Day of month 
Slip number 
Order Number 
Direct labor (main heading) 
Hours 
Amount 
Indirect labor (main heading) 
Hours 
Amount 
Total (main heading) 
Hours 
Amount 
Additions of bonus, etc., or deductions of any nature will 
be made at close of week at bottom of sheet. 


* * * * * 


It is important to fully understand at this point that direct 
labor is only that which may be directly charged to the product 
being manufactured—such as molding and coremaking labor. 
In some large foundries, especially steel, the finishing opera- 
tions of chipping, grinding and the like may better be handled 
as direct labor, but never where only part of it can be charged 
directly to the product. Melting and annealing labor and the like 
are only chargeable to the product through a pound or per- 
centage method; therefore, this class of labor can only be 





classed as indirect labor. 
* * *k * x 
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Labor Distribution 


As stated before, the distribution as between direct and 
indirect becomes our most valuable control of further entries. 
The making up of the expense and cost accounts described in 
Section III depend on the totals as shown herewith for proof 
of accuracy. 

There being a pay roll sheet for each man for each week 
we have three points to handle to arrive at our proper results: 


First:—To arrive at total plant pay roll, add by adding machine (or 
draw off on recap sheet) for the week: 

(a) Total direct labor. 

(b) Total indirect labor. 

(c) Total pay for week. ; 

This should be done by producing departments (melting, mold- 
ing, core, etc.). This gives us the direct labor for the depart- 
ments where same applies for the week covered by the pay roll. 

Second:—Where a week straddles the end of a month, the pay roll 
sheet of each man has to be sub-totaled or split, in order to arrive 
at the actual earned pay roll for the days belonging in each 
separate month. 

Third:—The totals of direct, indirect and total pay for each week and 
portion of week, for each given month must be recapped, which 
then gives us the monthly totals of each, separated into each 
producing department. 

We now have our control figures of direct, indirect and 


total earnings for the month. The total direct for each depart- 
ment is our basis for transfer from pay roll account to work in 
process, and also the basis for crediting the operating burden 
accounts with the proper amount of burden for each department 
at the predetermined rates used, charging work in process. 
(See journal entries.) 
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SECTION III 
EXPENSE ROUTINE 


Expense accounting deals with those disbursements which 
contribute to and are necessary in connection with the produc- 
tion of salable merchandise but which are not apparent or 
directly traceable in the finished product; includes labor per- 
formed not directly traceable on the finished articles; includes 
expense materials consumed in the processes. of production; 
includes all expenditures for maintenance of ‘property, buildings 
and equipment; also small tools and supplies, insurance, taxes, 
depreciation, power, heat and light. 

On account of the fact that the indirect costs are applicable 
to the cost of the product in various ways, a brief explanation 
of same is here made: 


Meiting Cost is distributed on the basis of cost per pound of metal 
poured. It is evident that the quantity of metal used in pouring 
a mold, including the casting itself and all sprue is the correct 
basis of the charge—at the pound rate—to that casting. 

Molding Burden-Direct Labor is distributed by percentage on the direct 
molding labor, this being the most generally accepted manner of 
distributing this expense. 

Molding Burden-Machine Hour is distributed on the basis of pre- 
determined cost per hour, it being the natural method to charge 
for the use of machine equipment on the basis of the time it is 
used. 

Core Burden-Direct Labor is on same basis as molding except, of 
course, being on direct coremaking labor. . 


Core Burden-Machine Hour—Same idea as in molding. 


Molding Sand Expense (if used separately from being a part of 
molding burden) is distributed on the basis of metal poured. 
This is on account of the fact that the contact of metal is the 
regulating factor of destruction of sand, therefore total poured is 
the basis. 

Flask Expense (if used) is on the basis of cost per pound of good 
castings produced. 

Finishing Cost is distributed on basis of molding and core direct 
‘labor combined for the reason that molding direct labor repre- 
sents the “outside” and the core direct labor the “inside” work 
necessary to properly clean the casting. This therefore, allocates 
greater finishing expense to cored castings as is proper. 

Annealing Cost is distributed on basis of good castings, as there 
is the existing record of such basis. However, if one will, the 
even more correct basis should be that of castings actually an- 
nealed, although the basis of good castings is near enough cor- 
rect in the majority of cases. ae 
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The preceding appear in the compilation of any casting or 
class plant cost. The following are expenses which, after 
being collected are apportioned or split down to the operating 
expense accounts. 

Apportioned Expenses 


Power, Light and Heat Expense is apportioned to the various operat- 
ing expense and burden accounts on the best basis possible as 
representing the actual benefit received by each department. 
Metered consumption is of course best; estimates on basis of 
horsepower of motors, wattage of lamps for light charges, floor 
epnce for heating, etc., are next best, and the usual way. 

Pattern Expenses are apportioned to the molding and core burden 
accounts on the basis of actual benefits received as explained in 
the detail directions. 

General Expense is apportioned to the operation expense and burden 
accounts on the basis of the total labor cost, direct and indirect, 
of each operating department. For instance, the total direct labor 
plus the total indirect labor charged to expense orders in the 
molding department would be its basis; i. e. such a per cent of 
the general expense as its cost is of the total of all the depart- 
ments. 

Miscellaneous Items are apportioned to the operating expense and bur- 
den accounts according to the nature of the item. (See under 
Group 8 following.) 

* +2 * 

All possible expense should be charged directly to one of 
the operating expense or burden accounts. Where impossible 
the general expense, power light and heat expense, etc., are to 
be used. 

The items entering into each of the operating expense and 
burden accounts, and into the general accounts are clearly 
shown in the following pages. All charges come from time 
tickets, requisitions, etc., all of which must bear the expense 
code order number to which they belong. 

Certain charges which are best made directly from the entry 
of a purchase are handled by the expense ledger charge slip, 
which shows date, account charged, amount of charge, date of 
invoice and description of what is charged. An invoice for 
such material is charged in the purchase register to “expense 
ledger account,” showing therewith the proper expense order 
number. An expense ledger charge slip is made out at same 
time, which slip is same size as material requisition. This slip 
is sent to cost department, who file same with proper order num- 


ber same as a requisition. | When costs are figured for month, the 
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total of the expense ledger charge slips appearing in the various 
cost statements must equal the total of the expense ledger col- 
umn in the purchase register for the same month. This is 
explained further under ‘Cost Compilation.” 

If any foundry installing their methods are only a unit 
of a larger business, some method will necessarily be required 
to get charges for service to the foundry accounts in a manner 
to be checked up in some such manner as if the foundry depart- 
ment were a separate business. 

Expense and Burden Accounts 

In order to have an analysis of what makes up each 
expense and burden account for purposes of constant check 
on the expenditures of money, there follows a set of analytical 
expense orders, grouped in the necessary divisions for cast 
figuring. 

The items shown may be changed to suit any plant; may 
be increased or decreased in number; but under no circum- 
stances should any foundry attempt to do business without a 
fairly complete analysis along the lines shown. 

These expenses are grouped as has been previously shown, 
but for reference are as follows: 


SN ee NII or casts te osvaisia nid 'o ig'e ow eee Pages 76 to 78 
Group 2—Molding Burden—-Direct Labor............... Pages 78 to 80 
Group 3—Molding Burden—Machine Hour............. Page 80 
Group 4—Core Burden—Direct Labor.................. Pages 80 to 82 
Group 5—Core Burden—Machine Hour................ Page &2 
NW TNE oe os ns Fienicic ew apie Gus wis siete Pages 82 to 84 
Ce eI ONE os cs occescceensdewss eee enw’ Page 84 
Group 8—-Apportioned Expenses ..............c0ece0ee- Pages 84 to 85 
(a) Power; Light and Heat. ......0css60 Pages 85 to 86 
Ce Pe TOES os oie yp ecsceccevecs Pages 86 to 87 
(ce) Genteal Bapeite 2.200 bis recdcek cs Pages 87 to 88 
(d) Miscellaneous Items ................ Pages 84 to 85 
Group 9—Administrative Expense ...............ceeee- Page 89 
Coe TR eI TEU oi igs nos ising caleesss cae caer Page 89 
LABOR MELTING EXPENSES GROUP 1 


101—FOREMEN AND ASSISTANTS. 
All amounts paid for services of general or supervising foreman, 

102—TIMEKEEPERS AND OTHER CLERKS. 
Salaries or wages of timekeepers or other clerks located in this department; includes, 
also, prorata amount of salaries or wages paid te timekeepers or other clerks serving 
this and another department. 

103—UNLOADING MELTING MATERIALS. 
Wages paid for unloading cars or boats containing melting materials if a short term or 
normal supply. If exceptional quantities are obtained for long term storage, the labor 
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expense should be added to the invoice cost as are freight charges and disbursements 
charged accordingly. 
104—CUPOLA OR FURNACE LOADERS. 
Wages paid men for loading cupolas and oil furnaces and open-hearth steel furnaces, also 
melte:s at small pots for making crucible steel. 
105— ELEVATOR AND CRANEMEN. 
Wages paid for operating elevators and cranes in connection with handling melting 
materials. 
106—BREAKING SCRAP. 
Wages paid for breaking up scrap or otherwise preparing scrap for use in cupola 
furnace. 
107--HANDLING SLAG. 
Wages paid for handling and removal of slag, collecting over-iron, shot, spills, ete. 
108--TESTING MATERIALS AND PRODUCT. 
All amounts paid laboratory employes engaged 
and foundry product. 

. 109—-MELTING MATERIALS STORES LABOR. 
Wages of men engaged in moving melting materials from storage areas to charging plat- 
form, excepting services of elevator and crane men. 

110—SICKNESS AND ACCIDENT RELIEF. 
Wages paid to employes absent on account of sickness or accident. Allowance must be 
approved by Superintendent. 

111—GENERAL LABOR. 
Wages paid to miscellaneous general labor not provided for in this classification. 


n analysis and test of melting materials 


MAINTENANCE OF PROPERTY. 
121—-BUILDINGS. 
Labor and material used in repairing or partially renewing buildings or structures. 
122—-CUPOLAS OR FURNACES. 
Labor and material used in repairing or partially renewing cupolas and furnaces; also 
their equipment for draft and circulation of air, as well as foundations. 
123—CONVERTERS. 
Labor and material used in repairing or partially renewing converters. 
124—ELEVATORS, CRANES AND CONVEYORS. 
Labor and material used in repairing or partially renewing elevators, cranes, conveyors. 
transfer tables, etc. 
125—ELECTRICAL APPARATUS. 
Labor and material used in repairing or partially renewing all electrical apparatus 
126—PIPE AND POWER LINES. 
Labor and material used in repairing or partially renewing all piping, plumbing and 
electrical wiring inside of buildings, including drainage and sewer pipes, water, gas, air 
and oil pipes and their fittings; cables and wires for power and lighting circuits, 
including wiring devices. 
127—PLATFORM AND STAIRWAYS. 
Labor and material used in repairing or partially renewing charging platform and stairway. 


SUPPLIES 

141—ALUMINUM. 

142- BRICK. 

143—vLAY. 

144—COKE. 

145—ELECTRODES. ‘ 
146—FUEL OIL. 

147—LIME. 








‘vim 
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148—LIMESTONE. 
Self-explanatory. 
149—LINING MATERIALS. 
All miscellaneous lining materials used in the upkeep of ladles, stoppers, spouts, ete 
150—SAND. 
Self-explanatory. 
151—MISCELLANEOUS SUPPLIES. 
Miscellaneous materials not otherwise provided for in this classification. 
152—LABORATORY EXPENSE. =" 
Expenditures in connection with the laboratory other than salaries or wages which are 
chargeable to Account No, 108, 


Mae Fiaieedles ass sb towed ches aweseeeetecens 
Das daeet uieh Mist cebuusaticdeevss bubwneedeeevs 
Pe ehsSeidbewen decks anengedersnedinséeenddates 
MOLDING BURDEN—DIRECT LABOR GROUP 2 
LABOR 
201—FOREMEN AND ASSISTANTS 
All amounts paid for services of general or supervising foremen. 


202—TIMEKEEPERS AND OTHER CLERKS. 
Salaries or wages of timekeepers or other clerks located in this department; includes, 
also prorata amount of salaries paid to timekeepers or other clerks serving this and 
another department. 
203—CUTTING SAND AND PREPARING FLOORS. 
Wages paid for cutting sand and otherwise preparing the floors for molders. 
204—CLOSING AND CLAMPING MOLDS 
Wages paid for all labor engaged in closing and clamping molds, 
205—DRYING MOLDS. 
Wages of men operating drying ovens 
the ovens and drying the sand. 
206—RUNNER CUPS. 
Wages of men engaged in making runner cups or boxes. 
207—-BROKEN MOLDS. 
Wages of men engaged in repairing and finishing broken molds. 
208—CARRYING PATTERNS AND FLASKS. 
Wages of men engaged in carrying patterns and flasks to and from storage 
209—POURING. 
Wages of men engaged in work of pouring. 
210—SHAKING OUT. 
Wages of men engaged in shaking out castings. 
211—TAKING OUT REFUSE AND SCRAP. 
Amounts paid for taking out and disposing of refuse and delivery of scrap. 
212—CLEANING AND SWEEPING. 
Amounts paid for services in sweeping, raking or otherwise cleaning the department. 
213—CRANE OPERATOR. 
Wages paid for services of cranemen in the department operations. 
214—IDLE TIME. 
Wages paid men for idle or unapplied time, and reason for the charge must always 
be given. Does not include allowances for sickness or accident. 
215—SICKNESS AND ACCIDENT RELIEF. 
Wages paid to employes absent on account of sickness or accident. Allowances must be 
approved by the Superintendent. 
216—PATTERN STORAGE LABOR. 
Wages of men engaged in receiving, storing and laying out patterns and core-boxes 
217—EXPENSE DUE TO ERRORS AND DEFECTS. 
Expenses or losses due to errors of department employes whether mechanical or clerical 
as for example; breakage, spoilage, misplacement or careless shop work of any kind 


with dry sand molding, both firing 
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218—GENERAL LABOR. 
Wages paid to miscellaneous general labor not provided for in this classification. 


MAINTENANCE AND SUPPLIES. 
221—BUILDINGS. 
Labor and material used in repairing or partially renewing buildings or structures. 
222—MCOLDING MACHINES. (Omit if Machine Rate used.) 
Labor and materials used in repairing or partially renewing all molding machines other 
than jarring. 
223—JARRING MACHINES. (Omit if Machine Rate used.) 
Labor and material used in repairing or partially renewing all jarring machines. 
224—AIR HOISTS. 
Labor and material used in repairing or partially renewing all air hoists. 
225—CRANES. 
Labor and material used in repairing or partially renewing all cranes. 
226—ELECTRICAL APPARATUS. 
Labor and material used in repairing or partially renewing all electrical apparatus. 
227—SHOP FIXTURES. 
Labor and material used in repairing or partially renewing all shop fixtures such as 
benches, racks, bins, lockers, railings, ete. 
228—PIPE AND POWER LINES. 
Labor and material used in repairing or partially renewing all piping, plumbing, and 
electric wiring inside of buildings, including drainage and sewer pipes, water, gas, air 
and oil pipes and their fittings; cables and wires for power and lighting circuits, includ- 
ing wiring devices. ” 
229—SMALL TOOLS. 
Labor and material used in repairing or partially renewing all small tools within the 
department which have a comparatively long term of usefulness; such as portable pneu- 
matic rammers, chain hoists, screw or hydraulic jacks, hand trucks, chain and rope 
tackles, etc. 
230—GAGGERS, CHILLS, CHAPLETS AND BOLTS 
231—NAILS. 
232—LAMP BULBS. 
Names of supplies—self explanatory. 
233—PATTERNS. 
Labor and material used in the alteration and repair of patterns shall be accumulated 
under Account 702 and shall be transferred monthly to this account. Account 702 is a 
memorandum account only to be used as a basis in the apportionment of the Pattern 
Department expenses as described under account 702. 
234—MOLDING SAND EXPENSE. 
Expenses in connection with molding sand cost are such an important element in the 
operating of the Molding Department that provision is made herein for the directly 
traceable factors of molding sand cost which may be summarized as a separate schedule, 
if desirable, and so reported. 
The following sub-accounts shall be used: 
234—-1 MOLDING SAND. 
Cost of molding sand used during the month (ie. invoice price plus trans- 
portation charges) 
234—2 UNLOADING MOLDING SAND. 
Wages paid for unloading cars or boats containing molding sand if a short term 
or normal supply. If exceptional quantities are obtained for long term storage, 
the labor expense should be added to the invoice cost as are freight charges and 
disbursement charged accordingly. 
224—3 MIXING MOLDING SAND. 
Wages of men engaged in mixing molding sand including preparation and wheeling. 
234—4 MAINTENANCE OF MIXERS. 
Labor and material used in repairing or partially renewing sand misers. 
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234—5 MISCELLANEOUS SUPPLIES. 
All incidental and miscellaneous supplies not otherwise provided for in this classi- 
fication. 
234—6 MISCELLANEOUS EXPENSES. 
All other incidental and miscellaneous disbursements not provided for in this 
classification. 
Molding sand cost, if reported as a separate factor, should be liquidated at a 
cost per pound of metal poured, or, else, included in the departmental burden 
and those combined in the departmental percentage on direct labor. 
235—FLASKS. 
Expenses in connection with flask cost are also such an important element in the 
operating of the molding department that provision is made herein for the directly 
traceable factors of flask cost which may be summarized as a separate schedule, if 
desirable, and so reported. The following sub-accounts shall be used: 
235—1 WOOD FLASKS AND BOrTOM BOARDS. 
Labor and material used in making (unless for special orders) repairing or replac- 
ing wood flasks or bottom boards shall be accumulated under Account 704 and 
shall be transferred to this account Account 704 is a memorandum account only 
to be*used as a basis in the apportionment of the pattern department expenses 
as described under Account 704. 
235—2 SNAP FLASKS AND JACKETS 
Labor and material used in repairing or partially renewing snap flasks and making 
new or replacing old wood jackets shall be accumulated under Account 705 and 
shall be transferred to this account Account 705 is a memorandum acco wt only 
to be used as a basis in the apportionment of the pattern department expenses 
is described under Account 705 
235—3 METAL FLASKS. 
Labor and material used in repairing or partially renewing all metal flesks. 
235—4 FLASK PLATES. 
Labor and material used in repairing or 
NONDURABLE TOOLS 
Cust of repairing and renewing all tools and equipment of a nondurable nature and 
classed as a miscellaneous shop supply. This account is intended to cover mainly those 


yartially renewing all flask plates. 


classes of portable tools which are short lived and comparatively inexpensive. All current 
expenditures for non-durable tools should be distributed to this account whether such 
expenditures represent initial cost of additions or replacements of the nondurable tool 
equipment. 
237—METAL ARBORS AND CORES. 
Labor and material used in repairing or partially renewing all metal arbors and cores. 
238—-MISCELLANEOUS SUPPLIES AND EXPENSES 
Incidental and miscellaneous disbursements not otherwise provided for in th’s classification, 


MOLDING BURDEN—MACHINE HOUR GROUP 3. 


251—MAINTENANCE OF MOLDING MACHINES 
Labor and material used in repairing or partially renewing all molding machines other 
than jarring machines 

252—MAINTENANCE OF JARRING MACHINES 
Labor and material used in repairing jarring machines 


COREMAKING BURDEN—DIRECT LABOR. GROUP 4. 
LABOR. 
301—FOREMEN AND ASSISTANTS 
All amounts paid for services of general or supervising foremen. 
302—-TIMEKEEPERS AND OTHER CLERKS 
Salaries or wages of timekeepers-or other clerks located in this department; includes 











XUM 


Cost Accounting System 8l 


also prorata amount of salaries or wages paid to timekeepers or other clerks serving 
this and another department. 
303—INSPECTING CORES. 
Wages of Inspectors engaged in the inspection of cores. 
304—UNLOADING CORE SAND. 
Wages paid for wumloading cars or boats containing core sand if a short term or 
normal supply. If exceptional quantities are obtained for long term storage the labor 
expense should be added to the invoice cost and freight charges and disbursement charged 
accordingly. 
305—WHEELING AND MIXING CORE SAND. 
Wages of men engaged in mixing core sand including preparation and wheeling. 
306—UNLOADING AND TENDING OVENS. 
Wages of men operating drying ovens in connection with baking cores, including firing 
the oven. 
307—HANDLING CORES. 
Wages of men engaged in handling cores to and from storage. 
308—REPAIRING CORES. 
Wages of men engaged in repairing defective cores. - 
309—CRANE OPERATOR. 
Wages paid for services of cranemen in the department operations. 
310—STORING CORES. 
Wages of men engaged in receiving, storing and laying out cores. 
311—SICKNESS AND ACCIDENT RELIEF. 
Wages paid to employes absent on account of sickness or accident. Allowance must 
be approved by the Superintendent. 
312—EXPENSE DUE TO ERRORS AND DEFECTS. 
Expenses or losses due to errors of department employes whether mechanical or clerical, 
as for example; breakage, spoilage, misplacement or careless shop work of any kind. 


313—GENERAL LABOR. 
Wages paid to miscellaneous general labor not provided for in this classification. 


MAINTENANCE AND SUPPLIES. 
321—-BUILDINGS. 
Labor and material used in repairing or partially renewing buildings and structures. 
322—COREMAKING MACHINES. (Omit if Machine Hour Rate Used.) 
Labor and material used in repairing or partially renewing all coremaking machines 
323—-SAND MIXING MACHINES. 
Labor and material used in repairing or partially renewing core sand mixing machines. 
324—ELECTRICAL APPARATUS. 
Labor and material used in repairing or partially renewing al] electrical apparatus 
325—CORE OVENS. 
Labor and material used in repairing or partially renewing all core ovens. 
326—SHOP FIXTURES. 
Labor and material used in repairing or partially 
benches, racks, bins, lockers, railings, ete. 
327—PIPE AND POWER LINES. 
Labor and material used in repairing, or. partially renewing all piping. 
electric wiring inside of buildings, including drainage and sewer p/pes, water, ges, a't 
and oil pipes. 
328—CRANES. 
Labor and material used in repairing or partially renewing all cranes. 
329—PLATES. 
Labor and material used in repairing or partially renewing all core plates. 


renewing all shop fixtures, such as 


plumbing ard 
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330—SMALL TOOLS. 
Labor and material used in repairing or partially renewing all small tools within the 
department which have a comparatively long term of life. 

331—CORE BOXES. 
Labor and material used in the alteration and repair of core boxes shall be accumulated 
under account 703 and shall be transferred monthly to this account. Account 703 is a 
memorandum account only to be used as a basis in the apportionment of the Pattern 
Department expenses as described under account 703. 

$32—FUEL CONSUMED. 
Includes the cost of all fuel used in the core ovens. 

333—CORE SAND. 

334—CLAY. 

335—CORE COMPOUND AND OIL. 

336—FLOUR. 

337—SILICA WASH. 

338—RODS, WIRES, NAILS. 
Names of supplies—self explanatory. 

339—MISCELLANEOUS SUPPLIES AND EXPENSES, 
All incidental and miscellaneous disbursements not provided for in this classification. 


COREMAKING BURDEN—MACHINE HOUR GROUP 5. 
351—MAINTENANCE OF COREMAKING MACHINES. 
Labor and materials used in repairing coremaking machines. 
FINISHING COST GROUP 6 
LABOR. 
401—FOREMEN AND ASSISTANTS. 
All amounts paid for services of general or supervising foremen. 
402—TIMEKEEPERS OR OTHER CLERKS. 
Salaries or wages of timekeepers or other clerks located in this department; includes 
also, prorata amount of salaries or wages paid to timekeepers or other clerks serving 
this and another department. 
403—INSPECTORS. 
Wages of Inspectors engaged in departmental inspection work. 
404—CRANE OPERATORS. 
Wages paid for services of cranemen in the departmental operations. 
405--HANDLING GOOD PRODUCT. 
Wages for handling good product in finishing department and piling good castings in 
storage areas. 
406—TAKING OUT REFUSE AND SCRAP. 
Wages paid for collecting and disposmg of refuse and scrap. 
407—CLEANING AND SWEEPING. 
All amounts paid for service in raking, sweeping or otherwise cleaning the department. 
408—UNLOADING MISCELLANEOUS MATERIALS, 
Wages paid men for unloading miscellaneous materials of short term supply excepting as 
otherwise provided for in this classification. 
409—EXPENSES DUE TO ERRORS AND DEFECTS. 
Expenses or losses due to errors of department employes whether mechanical or clerical, 
as for example; breakage, spoilage, misplacement or careless shop work of any kind. 
410—SICKNESS AND ACCIDENT RELIEF. 
Wages paid to employes absent on account of sickness or accident. Allowances must 
be approved by the Superintendent. 
411—GENERAL LABOR. 
Wages paid to miscellaneous general labor not provided for in this classification. 
412—SHIPPING EXPENSE LABOR. 
Wages paid shipping department helpers and laborers wherever located. 
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MAINTENANCE AND SUPPLIES. 


421—BUILDINGS. 
Labor and material used in repairing or partially renewing buildings or structures. 
422—TUMBLERS. 
Labor and material used in repairing or partially renewing all tumbling barrels or rolling 
mills. 
423—GRINDERS. 
Labor and material used in repairing or partially renewing all grinders. Does not include 
grind stones or emery wheels, 
424—MACHINERY. 
Labor and material used in repairing or partially renewing all transmission machinery 
within the department. 
425—AIR TOOLS. 
Labor and material used in repairing or partially renewing all air tools and connections 
used in the department. 
426—CRANES. 
Labor and material used in repairing or partially rénewing all cranes, chain hoists and 
mechanical conveyors used in the department. 
427—ELECTRICAL APPARATUS, 
Labor and material used in repairing or partially renewing all electrical apparatus. 
428—SAND BLAST APPARATUS. 
Labor and material used in repairing or partially renewing sand blast apparatus, 
429—CUTTING AND WELDING EQUIPMENT. 
Labor and material used in repairing or partially renewing all cutting and welding equip- 
ment, 
430—SHOP FIXTURES. 
Labor and material used in repairing or partially renewing all shop fixtures, such as 
benches, racks, bins, lockers, railings, etc. 
431—PIPE AND POWER LINES. 
Labor and material used in repairing or partially renewing all piping, plumbing and elec- 
tric wiring inside of buildings, including drainage and sewer pipes, water, gas, air and 
oil pipes and their fittings; cables and wires for power and lighting circuits, including 
wiring devices. 
432—OTHER EQUIPMENT. 
Labor and -material used in repairing or partially renewing all other equipment not pro- 
provided for in this classification. 
433—SAND FOR SAND BLAST. 
Cost of sand used in sand blasting during the month (i. e., invoice price plus trans- 
portation charges). 
434—NONDURABLE TOOLS. 
Cost of repairing and renewing all tools and equipment of a nondurable nature, except- 
ing emery wheels, not classed as a miscellaneous shop supply. This account is intended 
to cover mainly those classes of portable tools which are short lived and comparatively 
inexpensive. All current expenditures for nondurable tools should be distributed to this 
account whether such expenditures represent initial cost of additions or replacement of 
the nondurable tool equipment. 
435—ELECTRIC LAMPS. 
Expense in connection with lamp globes, carbons and bulbs. 
436—EMERY WHEELS. 
Expense of emery wheels used in the finishing department. This account is used to ex 
clude the expenses of emery whe-ls from Account 434, Nondurable Tools. 
437—CARBIDE, HYDROGEN AND OXYGEN. 
Cost of carbide, hydrogen and oxygen used during the month in cutting and welding 
processes. 
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438—-WELDING MATERIAL. 
Cost of all welding supplies such as metal sticks or wire, flux, ete. 
439—SHIPPING EXPENSE MATERIALS. 
Cost of all miscellaneous materials used in connection with shipping expense operations 
440-—INSPECTION EXPENSE. 
All incidental and miscellaneous expenditures (excepting labor) in connection with in- 
spection of the company’s product. 
441—OTHER MATERIALS AND EXPENSES. 
All incidental and miscellaneous disbursements not otherwise provided for in this classifi- 





cation. 


ANNEALING COST. GROUP 7. 
501—FOREMEN. 
All amounts paid for services of foremen 
502— OVEN TENDERS 


Wages of men operating annealing ovens including tiring. 
503-—PACKING LABOR. 
Wages paid for packing castings in annealing boxes o: pots, or loading annealing cars. 


504—PACKING MATERIALS 
Cost of packing materials used in annealing pots or boxes, 
505—EXPENSES DUE TO ERRORS AND DEFECTS. 
Expenses or losses due to errors of department employes whether mechanical or clerical, 
as for example, breakage, spoilage, m‘splacement or cuel.ss sho) wo.k of any k.nd 
506—BOXES. 
Cost of annealing boxes used during the month 
507—FUEL CONSUMED 
Cost of all fuel used in the annealing ovens 
508—MAINTENANCE OF OVENS. 
Labor and material used in repairing or partially renewing all anneating o-ens 
509—MAINTENANCE OF ELECTRICAL APPARATUS 
Labor and material used in repairing or partially renewing all electrical apparatus. 
510—-MAINTENANCE OF BUILDINGS. 
Labor and material used in repairing or partially renewing buildings or structures. 
511—MAINTENANCE OF MISCELLANEOUS EQUIPMENT. 
Labor and material used in repairing or partially renewing all other equipment not p:o 
vided for in this classification. 
512—-SHEET IRON USED IN MUFFLE FURNACES 
Cost of all sheet iron used in muffle furnaces. 
513—MISCELLANEOUS SUPPLIES. 
Cost of all miscellaneous supplies (other than enumerated above) consumed in the current 


operations of the annealing departments 


APPORTIONED EXPENSES. GROUP &. 


1—POWER, HEAT AND LIGHT. (See detail 8a.) 
Includes total of Group (8a) Power, Heat and Light Expenses, which amount shall be 
distributed on the proportionate basis of 
(a) Power: On the estimated used horsepower of motors installed in each department, 
to the total horsepower used in all departments. 
(b) Heat: On the ratio of the floor space of each department heated to the total 
floor space of all departments heated. 
(c) Light: On the wattage of lamps installed in each department to the total 
wattage installed in all departments 
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2— PATTERN EXPENSES. (See detail 8b.) ‘ 
Includes total of Group 8b Pattern Expenses, which amount shall be distributed against 
The Molding and Coremaking departments on the established proportionate basis of the 
benefits derived by each. 


3—GENERAL EXPENSES. (See detail 8c.) 
Includes total of Group 8c General Expenses, which amount shall be distributed to the 
following accounts: (a) cost of melt; (b) molding burden; (c) coremaking burden; 
(d) finishing cost; and (e) annealing cost, on a percentage basis equivalent to total 
labor cost direct and indirect in the respective departments, 
4—BONUS. 
(a) Attendance: Based on percentage of earnings during six consecutive days’ ful time 
attendance.- Bonus to be distributed against department in which it is earned. 
(b) Quantity: Based on quantity production weekly or monthly. Bonus to be ds- 
tributed against department in which it is earned. 


5— DEPRECIATION. 
Represents a monthly charge equivalent to the lessening value of 
sented by building, machinery, electrical apparatus, furniture and other permanent 
equipment, the charge being based on a standard rate of percentage of the ledger values 
of the investment accounts which shall be chargeable against the expenses of the various 
departments according to the value of the departmental investment. 


investments as repre- 


6—-INSURANCE. 

(a) Fire Insurance. 
Includes the cost of fire insurance premiums. Charges to this expense shall be 
credited to such an account as ‘‘Unexpired Insurance’’ and be distributed monthly 
against the various departments on the basis of value involved. 

(b) Group Life Insurance. 

Includes the cost of group life insurance premiums distributed monthly against the 
various expense groups (i. e., Groups 1 to 8 inclusive) based on the number of 
employes in each department. 
Liability Insurance. 
Includes cost of all pemiums on employers’ liability insurance and is to be dis- 
on a proportionate percentage of the payroll of each department. 


tributed monthly 
7—-TAXES. 

Includes all payments for taxes and assessments on real estate and personal property 

used for manufacturing purposes, excepting water taxes. The estimated cost of taxes 

to be credited to an account such as “Taxes Accrued’’ and charged in monthly po 


is 
portions against the various departments on the basis of the ratio of taxable values in 


each department to the total taxable values in all departments, 


POWER, HEAT AND LIGHT EXPENSES. GROUP 8-a 
601—POWER PLANT AND SUB-STATION LABOR. 
All amounts paid for services of engineer, firemen, electrician. or ober supervis‘on aud 
labor in connection with the power plant or sub-station. 
602—MAINTENANCE OF POWER PLANT EQUIPMENT. 


Labor and material used in repairing or partially renewing all power plant equipment 


excepting stationary boiler. 

603—MAINTENANCE OF SUB-STATION EQUIPMENT. 
Labor and materials used in repairing or partially renewing all sub-station equipment 
such as transformers, switchboard, general power lines and all other miscellaneous ¢lec- 
trical apparatus used in distributing or measuring electrical current. 

604—OILS AND WASTE. vs 


Cost of all lubricating oils, greases and waste. 


‘vim 
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605—ELECTRIC LAMPS. 
Expenses in connection with lamp globes, carbons and bulbs. 
606—FUEL CONSUMED. 
Cost of coal or other fuel actually consumed based on periodical reports of consumption. 


607—MAINTENANCE OF POWER PLANT BUILDINGS. 
Labor and material used in repairing or partially renewing all power plant buildings and 
structures. 

608—MAINTENANCE OF BOILER AND EQUIPMENT. 
Labor and material used in repairing or partially renewing stationary steam boilers or 
other apparatus used in connection with the generation or distribution of steam, as 
injectors, draft system, pipes and fittings, water pumps, ete. 

609—CURRENT PURCHASED. 
Cost of all electric current purchased for either power or light. 

610—MISCELLANEOUS EXPENSES 
Miscellaneous expenses not otherwise provided for in this classification. 


Note No. 1—If compressed air is used in quantity and is supplied from a central station, 
it is recommended that a separate group expense be used like the ‘Power, Light and Heat’ and 
handled in same way. 


In many plants, however, a compressor is in each department where used, which of course 
would simply throw it in the expense account of the department.” 

In larger plants, however, a separate account should be used in similar manner to Power, 
Light and Heat. 

Note No. 2—In large plants it is recommended to split Group 8-a, Power, Light and Heat, 
separating into an expense account for “‘Electric’’ and another for “‘Steam’’ expense. The same 
principles will govern and can easily be followed out. 


PATTERN SHOP EXPENSES. GROUP &-b. 

701—FOREMAN. 
Wages for foreman for time spent in supervision. Does not include wages of working 
foreman which can be directly distributed against pattern orders, shop orders or other 
standing expense accounts. 

702—ALTERATIONS AND REPAIRS TO PATTERNS. 
Labor and material used in the alteration or repair of standard patterns owned by the 
company to suit the needs of the foundry. Does not include labor and material used 
in the alteration or repair of patterns which are customers’ property; does not include 
labor and material used in making new patterns which are chargeable to customers or 
an investment account. 
The total amount charged to this account shall be deducted from pattern shop expenses 
and transferred to Account 233, Patterns, together with a proportion of the residual 
pattern shop expenses after values in Accounts 702, 703, 704 and 705 have been de- 
ducted from charges to this expense group. The proportion shall be based on a per- 
centage basis of the ratio of the value in Account 702 to the total of the values in 
Accounts 702, 703, 704, 705. 

7083—ALTERATIONS AND REPAIRS TO CORE BOXES. 
Labor and material used in the alterations or repair of standard core boxes owned by 
the company to suit the needs of the foundry. Does not include labor and material 
used in the alteration or repair of core boxes which are customers’ property; does not 
include labor and material used in making rew core boxes which are chargeable to 
customers or an investment account. 
The total amount charged to this account skall be deducted from pattern shop expenses 
and transferred to Account 331, Core Boxes, together with a proportion of the residual 
pattern shop expenses after values in Accounts 702, 703, 704 and 705 have been de- 
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ducted from charges to this expense group. The proportion shall be based on a per- 
centage basis of the ratio of the value in Account 703 to the total of the values in 
Accounts 702, 703, 704, 705. 

704—MAKING NEW OR REPLACING OLD WOOD FLASKS. 
Labor and material used in making new, repairing or replacing old wood flasks or bottom 
boards. 
The total amount charged to this account shall be deducted from pattern shop expenses 
and transferred to Account 235-1, wood flasks and bottom boards, together 
with a proportion of the residual pattern shop expenses after values in Accounts 702, 
703, 704 and 705 have been deducted from charges to this expense group. The pro- 
portion shall be based on a percentage basis of the ratio of the value in Account 704 
to the total values in Accounts 702, 703, 704, 705. 

705—MAINTENANCE OF SNAP FLASKS. 
Labor and material used in repairing or partially renewing snap flasks and making new 
or replacing old wood jackets. 
The total amount charged to this account shall be deducted from pattern shop expenses 
and transferred to Account 235-2, snap flasks and jackets, together with a pro- 
portion of the residwal pattern shop expenses after values in Accounts 702, 703, 704 and 
705 have been deducted from charges to this expense group. The proportion shall be 
based on a percentage basis of the ratio of the value in Account 705 to the total 
values in Accounts 702, 703, 704, 705. : 

706—-MAINTENANCE OF BUILDINGS. 


Labor and material used in repairing or partially renewing buildings or structures. 
707—MAINTENANCE OF MACHINERY. . 
Labor and material used in repairing or partially renewing all machinery in pattern shop. 
T08—-MAINTENANCE OF SHOP FIXTURES. 
Labor and material used in repairing or partially renewing all shop fixtures, such as 
benches, racks, bing, lockers, railings, etc. 
709—MISCELLANEOUS LUMBER. 
Cost of all lumber used for miscellaneous purposes, not provided for in this classifica- 
tion. All charges possible should be made against Accounts 702 to 705 inclusive. 
710—NONDURABLE TOOLS. 
Cost of repairing and renewing all tools and equipment of a nondurable nature. This 
amount is intended to cover mainly those classes of portable tools which are shortlived 
and comparatively inexpensive. All current expenditures for nondurable tools should be 
distributed to this account whether such expenditures represent initial cost of additions 
or replacement of the nondurable tool equipment. 
711—MISCELLANEOUS SUPPLIES AND EXPENSES. 
Miscellaneous disbursements not otherwise provided for in this classification. 


T1Z. .cccccccccccces occcccccccccccseseecces ccccccece 
FE i565 0008) bc c0 es esdesecevenseecereees coccccce 
GENERAL EXPENSES. GROUP &-c. 


801—SALARIES—DEPARTMENT HEADS. 
Salaries of managers, general superintendents and those having supervision over a regu- 
larly established general department. (Not a producing department.) 
802—SALARIES—CLERICAL. 
Salaries and wages of all office clerks not directly distributable to a departmental 
expense account. 
803—YARD LABOR. 
Wages paid men engaged in general yard labor not distributed to other accounts pro- 
vided herein. 
804—GENERAL LABOR. 
Wages paid men engaged in unclassified work not distributed to other accounts in this 
classification. 
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805—GENERAL REPAIR MEN. 
Wages only of employes in the maintenance department which are not distributable 
directly to specific accounts as provided for in this expense class‘fication. 
806—SICKNESS AND ACCIDENT RELIEF. 
Wages paid to employes absent on account of sickness or accident. which are not 
chargeable to operating departments. Allowances must be approved by the Superintendent. 
S07—PRINTING AND STATIONERY. 
Cost of all printed forms and stationery used during the month by plant departments. 
808—OFFICE SUPPLIES. 
Cost of all minor office supplies and conveniences used by plant offices. 
309—-TRAVELING EXPENSES. 
All payments for transportation, hotel and other necessary expenses in connection with 
foundry requirements other than administrative and selling. 
810—TELEPHONE AND TELEGRAPH. 
Expense of all local and long distance public telephone service, the rental of interior 
service and a proportion of wages of the switchboard operator based on services per- 
formed. Includes expense of telegraphing. All the preceding applies to Plant Operations 
$1}—CAR DEMURRAGE. 
All amounts paid as demurrage fo: detention of cars belonging to railroad companies. 
$12—GENERAL STORES EXPENSE. 
Wages of storekeeper and assistants engaged in the receiving, storing and delivery of 
general stores. This account also includes office supplies and stationery used in con 
nection with the above function. 
813—-WATCHMEN’S EXPENSE. 
Wages paid watchmen and other miscellaneous expenditures in connection. with watchmen’s 
service. 
814—BLACKSMITH SHOP EXPENSES. 
All expenditures in connection with the blacksmith shop not distributable directly to 
some other account Includes labo= and material and all pro-rations applicable to the 
blacksmith shop 
815—REPAIR DEPARTMENT EXPENSES. 
All expenditures in connection with the repair or maintenance department not dis 
tributable directly to some other account Includes labor ang material and all pio 
rations applicable to the repair department 
816—-TRUCKING OR TEAMING EXPENSES. 
All expenditures in connection with garage and automobile service, stable and cartage 
service and all payments for all miscellaneous and unassignable hired cartage of material 
and supplies, both incoming and outgoing. 
817—-MAINTENANCE OF OFFICE BUILDING. 
All labor and material used in repairing or partially renewing office building. 
818—MAINTENANCE OF BUILDINGS AND EQUIPMENT. (GENERAL. ) 
All labor and material used in repairing or partially renewing buildings and equipment 
when such charges cannot be distributed against a particular department as provided for 
in this classification. 
819—-MAINTENANCE OF YARDS, FENCES AND GROUNDS. 
All labor and material used in repairing or partially renewing all roadways, sidewalks, 
fences, regrading of yards, maintaining lawns and all tools and implements used ex- 
clusively in connection therewith. 
820—-MAINTENANCE OF TRACKS. 
All labor and material used in repairing or partially renewing all railway tracks in 
yards and shops, including turntables and tracks on trestles. 
821—REPAIRS ON RETURNED MATERIAL. . 
Wages paid for reclaiming processes on returned material to restore such material to 
salable condition if defect is not directly traceable to an operating department 
822—MISCELLANEOUS EXPENSES. 
Miscellaneous disbursements not otherwise provided for in this classification. 
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ADMINISTRATIVE EXPENSES. GROUP 9. 
1001—-EXECUTIVES’ SALARIES. 
Compensation of corpoate and general executive officers. Executive officers engaged in 
sales work should be charged directly to Account No. 1101—-Salaries, under Group 10, 
Selling Expenses. 
1002—OFFICE SALARIES. 
Salaries of all clerks, including stenog aphe:s, reporting directly to the executive officers. 
1003—OFFICE SUPPLIES AND EXPENSES. 
Cost of all stationery, printed forms, office supplies and miscellaneous expenditures made 
in connection with executive offices. 
1004—TRAVELING EXPENSES. 
Payments for transportation, hotel and other necessa:y expenses, including entertaining in- 
curred by executive officers. 
1005—-ASSOCIATION DUES. 
Membership fees in trade or ‘manufactu ing associations. 
1006—CHARITIES. 
Cost of all voluntary subsec-iptions to hospitals o: other local charity organizations. 
1007—-MISCELLANEOUS EXPENSES. 
Miscellaneous disbursements not otherwise provided for in this classification. 


SELLING EXPENSES. GROUP 10. 
1101—SALARIES. 
Salaries of sales manager, sales department representatives and clerks. 
1102—COMMISSIONS. 
All amounts accrued as commissiohs to salesmen based on sales billed (or orders taken) 
during the month. ; 
1103—-TRAVELING EXPENSES. 
All payments for transportation, hotel and cther necessary expenses, including entertaininz, 
incurred by sales depa:tment representatives 
1104—OFFICE SUPPLIES AND EXPENSES. 
Cost of all stationery, printed forms, office supplies used, and miscellaneous expenditures 
made in conrection with the sales depa: tment. 
1105—ADVERTISING. 
Cost of all catalogs, price lists, stock lists, and all other printed matter intended to be 
of sales assistance Includes payment for advertisements descriptive of the company’s 
business or product inserted in newspapers, magazines, trade publications, ete., also 
cuts, electros, etc., used in connection therewith. Includes cost of samples for use of 
salesmen. 
1106—TELEPHONE AND TELEGRAPH. 
Local and long distance public telephone service, the rental of interior service, and a 
proportion of the wages of the switchboard operator based on services performed. In- 
cludes expense of telegraphing. 
1107—POSTAGE. 
Self-explanatory. 
1108—MISCELLANEOUS EXPENSES. 
Miscellaneous disbursements not otherwise provided for in th’s  elassification 








90 American Foundrymen’s Association 
SECTION IV 
PRODUCTION ROUTINE 
All castings made should be authorized by a casting pro- 
duction order which should be in sufficient copies to notify 
the various departments interested of the exact requirements 
involved and to prevent over-fulfillment of requirements. The 
order should show clearly the order number or class number 
chargeable, in order that the application of cost may be depend- 
able. A work-in-process record by pattern numbers should be 
maintained showing the order number and number of castings 
ordered and completed, as well as dates of the transactions. 
Dependable ‘reports should be made showing the number of 
castings made daily, good and defective, and the corresponding 
weights by order or class number and pattern numbers. 
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SECTION V 
COST COMPILATION 


The compilation of costs consists of two main divisions: 


First: The compiling of the monthly statements of the vari- 
ous operating expense and burden accounts, which accounts give 
us a complete analysis of all indirect costs, and a monthly and average 
to date check on our predetermined rates, and 

Second: The compiling of casting or class costs based on weights 
and direct labor cost of product turned out, using predetermined rates 
on all except the direct labor. 

In compiling the costs of the first division, we combine with 


the actual compilation the operation of securing the figures for 
the necessary journal entries to make the proper transfers—we 
therefore will trace through the detail work necessary to accom- 
plish all ends: 

First Division—Compiling Expense and Burden Accounts 

All time tickets, requisitions, and expense ledger charge 
slips are filed under their proper order numbers. 

For the work of compWing the statements, there should be 
prepared ahead a skeleton statement for each account for a 
working paper with headings as follows: (Refer to statements 
shown later in this section.) 

EXPENSE LEDGER 
ORDERNO. TIMETICKETS REQUISITIONS CHARGE SLIPS 
TOTAL FOR 
MISCELLANEOUS MONTH 

The order number indicates the expense code order num- 
ber. All other headings are clear except possibly “Miscellane- 
ous.” This is suggested in case some foundry uses a transfer 
charge slip from some other department of the same company. 

With these skeleton working statements ready, start in with 


the operating account, and 


First:—Add time tickets under each order number setting total opposite 
proper order number and under “Time Tickets.” 

Find total for each section of expense or burden account as per 
sample statements. Find total for each account. Find total for 
all accounts, including power, light and heat, pattern, general 
expense, etc. 

This total should agree with the total indirect labor shown by 
the payroll distributions. 

The figures here found showing total for each department 
become the debits to same in the labor distribution journal entry, 
and with the addition of the amounts for each productive depart- 
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ment of direct labor shown by the pay roll distribution, make up 
the complete journal entry for labor distribution for the month. 

Second:-—Add requisitions same way as time slips and enter. 

The total for each account gives the figure for the debits side 
of the journal entry of distribution of material, the credit side 
being the figures accumulated before the requisitions were filed, 
where the amounts to be credited to each stock material account 
was found. This also gives a check on the accuracy of the work 
performed at all stages, as these figures must agree to make a 
balanced entry. 

Third:—Add and enter the expense ledger charge slips exactly the same 
way. This will give the debits to the various expense and burden 
accounts, and the total credit to expense ledger account. 

Note that this credit must equal the total of the debits as comes 
from the purchase register. 

Journal entry No. 2 combines the second and third items here 
shown into one entry. They can be made separately if desired. 

Fourth:--If some purely Jocal method is installed to control charges 
from other departments through some “Deferred Charge” method 
use the column headed “Miscellaneous.” Proceed as in other cases. 

Fifth:—Without going into the detail of each, prepare monthly journal 
entries covering distribution of: 

Liability insurance 

Depreciation 

Taxes 

Fire insurance 

And any other desired items. 

(See journal entries for methods to use.) 

Sixth:—Now close the accounts, 

Power, light and heat 

Pattern expense 

General expense 
distributing them as per directions elsewhere, making up proper 
journal entries of same. 

Seventh:—We now have all items in our operating expense and 
burden accounts, and same can be completely footed. 

Eighth:—Next get the necessary data of total metal poured; direct 
molding labor; direct coremaking labor; and total good castings. 

Ninth:—Prepare journal entry and make entries on statements as fol- 
lows: (Debit is to Work in Process.) 

Melting Cost is credited with pounds of metal poured times the 
predetermined rate per pound. 

Molding Burden-Direct Labor with direct labor times predeter- 
mined rate. 

Molding Burden-Machine Hour with hours of machine work times 
predetermined rate. 

Coremaking Burden-Direct Labor with direct labor times prede- 
termined rate. 

Coremaking Burden-Machine Hour with hours of machine work, 
times predetermined rate. 

Finishing Cost with combined molding and core direct labor times 
predetermined rate. 

Annealing Cost with weight good castings times predetermined 
rate. 
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Important Note.—There are two ledger accounts for each operat- 
ing expense and burden account. One, named as _ those 
above are for debits or adjustments of same only, and 
the other is for the credits through transfers to work in 
process each month. The object of this is to accumulate the 
burden amounts to date each month, also the burden cred- 
its—-for use in the comparative statements. The difference 
between each pair of accounts is the over or under absorbed 
expense, carried to the profit and loss statement monthly, 
but not journalized except at yearly closing of books. 

Tenth:—With all data now known, fill in and compute the comparative 
statements of each expense and burden account. 


Second Division—Compiling Casting and Class Costs 

All time tickets representing the direct labor are filed 
under the order or class number. Weight records are known 
of weights of the castings to be figured as well as the sprue 
weights of same, and which castings weights are good—and bad. 

The following form will then be followed either for indi- 
vidual castings of classes: 


Casting Cost Sheet 


Total metal poured..«........... — #@ — per bb. — 
Less bad castings.............. —— #@ — per lb. —— 
Sprue en ee eee ee ae —— #@ — per lb. ——- —— 
ie; TOE GOES ccs esses = 


Se EE IE Sorc ois do aioe cians stake cers —— 





Molding burden @ pe gE: MANNE. 6 5.h5 5 cao vaccecnes —. 
Molding burden @ ——hrs. machine @ —— per hr.......... a 
Died sneeling departsent’ Ciists 0.0 5.5.5 occ Ss isin Mewnees's aa 


es ORIN IN ii oo cas a Seige ee man mameeed — 





Coremaking burden @ % of divect tabor....siccssdsdiccex — 
Coremaking burden @ ——hrs. machine @ —— per hr...... —— 
Net coremakitg department cost. . ...5.6 0666 sveiccwecvececce a 


% of combined molding & core direct 





Finishing cost @ 


SESE pe ere ONE NORE Set bay Ne AON eer eee Lie eee — 
Annealing cost @ ——% per lb. of good castings............ —- 
PE IE REE 25 Spins ip cence ad nenateaee ameter al —--- 


If molding -sand and flask cost is used separately, add to 
the foregoing. 
Molding sand cost ——- # poured @ —— per Ib.................. — 


Flask cost —— good castings GB —— per 1B ones co oe he ve sco — 
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The credit of bad castings and sprue is usually given at 
some regular arbitrary price per pound, but of course closely 
approximating current value of scrap. 


Class Costs—Individual Costs 

Ditferent foundries use different methods depending on the 
nature of their work. 

Class Costs 

If class costs are used, a subsidiary record should be used 
for pricing sales for the month used as follows, and for the 
reasons given. 

It is necessary to close up all classes monthly. Of course 
some castings are not complete—are in process. So, therefore, 
no one mohth’s figures mean much as against the average of a 
number of months. 

Also, some castings at one month’s cost are shipped during 
the next month, when the month’s class cost is different. 

So, therefore, a running record for each class should be 
kept as follows: 





Pounds Per Lb. Amount 
al aon was eak nawie vows 0000 000 00000 
Produced this month.................. 00000 000 000000 
SE OE ee ee ae 00000 000 000000 
AGES: SE Es ake A ey ae ee 00000 000 000000 
ER, hee are 0000 000 00000 


By this the unshipped tonnage—at its value is carried over. 
The production at the cost for the month is added, which gives 
us a total and thereby an averaged cost. This cost per pound 
we use in pricing the shipments for the month, leaving a bal- 
ance forward unshipped to repeat next month. This will insure 
equitable pricing of sales, and keep the inventories at proper 
values. 

Individual Costs 

In the case of individual casting costs, the troubles experi- 
enced in class cost are not appdrent, as each casting order is 
on its own basis. It is simply a matter of costing the ship- 
ments as made by the use of weights and direct labor with 
predetermined costs of expenses and burdens. 
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Closing Costs of Orders or Classes 


We now must prepare our journal entries and use the cost 
compiled in the second section. 


First:—An accumulation of all bad castings and sprue must be made 
for the month. This will be the total of this deduction in the 
cost sheets. This gives us the journal entry to credit work 
in process and debit scrap. This also comes from inspector’s 
reports. 

Second:—The cost of completed castings will be transferred from 
work in process to finished castings—if put into stock or to cost 
of castings sales if castings are not stocked. This is journal 
entry No. 12 or 13. 

Third:—lf individual castings costs are figured, this cost should 
be entered on the invoices and from there recapped, in order to 
be sure that each sale is priced. 

Fourth:—If{ class costs are used, a recap of shipments under each 
class will be made, and then priced as per method under “class 
costs—-individual costs.” In both this and the preceding entry, 
remember the journal entry. 


Monthly Cost, Profit and Loss and Balance Sheets 


Immediately following are forms of cost sheets for 
all expense and burden accounts, profit and loss and balance 
sheet. 

If the form of statements is carried out, and all previous 
directions, no trouble will be experienced. 

Each operating statement shows place for credit of pre- 
determined amounts, and shows the balance under or over 
absorbed. These balances are carried into the profit and loss 
credits red, and debits black. 

Then insert the administrative and selling costs as 
figured on the working sheets, as well as sales, financial items, 
etc., and the profit or loss is arrived at. 

From the trial balance fill in all the items on the balance 
sheet, and this should show same results as the profit and 
loss sheet. 

+ 2-6 @¢ 

A method of accounts which is not the means of pointing 
the way to reforms is a failure. An industrial plant which 
fails to have such a method is far behind the times. Nor 
does an elaborate method accomplish more than a simple 
method, if the management fails to use the figures set forth. 

Costs may cost, or may become an investment. It’s up 
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to the use of the figures whether the cost system in a plant 
is an eapense or an investment. You can make it an invest- 
ment if you will—and a very profitable one by getting every- 
one interested in every detail—in every item of every expense 
and burden account. 

Bonuses or prizes may be worked out—and almost any 
method at all when you have the figures and use them. 

Besides that—you know your costs. 

Special Note—Financial Expense 

Theoretically, all interest and discounts are straight profit 
and loss items. 

Interest on loans in banks are but payments on account 
of insufficient capital, and therefore are in place of what 
otherwise would be stock dividends. 

Cash discounts given are really the same as interest paid, 
and are not selling expenses. 

However, many companies desire to include interest ex- 
penses as a part of the administrative expense in their costs, 
on the theory that the interest has to be earned and the best 
way to be more assured is to thus include it in the cost. 

In the statement of profit and loss shown herewith, 
the financial section stands alone and may or may not be com- 
bined with the administrative expense, according to the 
desires of the officers of the company. 

MELTING COST 
CONVERSION 
MONTH OF 
LAST THIS THIS YEAR 
MONTH | MONTH TO DATE 
LABOR 


101. Feremen and assistants. .......ccccccccces 

102. Timekeepers and other clerks.... 

103. Unloading melting materials............+-+. 

104. Cupela or furnace labor 

105. Elevator and craneme 

IEE EC Pe ee ee EET ES 

Sts, AE EE cei cgdxacnenguesecendsess 

108. Testing materials and product........ 

109. Melting materials stores labor............. 

110. Sickness and accident relief.............. 

Dee CEE pb. ONe0sc0¥sews corneas “ee 
ae a a 


Tetad FOPMAIE onc ccccccscscesecvcvcees | 
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Cost Accounting System 


MELTING COST 
CONVERSION 


a ee ee a ee 
LAST THIS 
MONTH MONTH 


PED, cot sbeseewederaresaieseeapeneareoue 
MAINTENANCE OF PROPERTY H 
BSE, BUGIAGE 2c ccccccccvcccccccscvcveeccece | 
122. Cupolas and furmaces.............cceeeeee 
SE, GRD dio cce cet cccersecwsvcctesvese | 
124. Elevators, cranes and conveyors............ 
125. Electrical apparatus .........0.sseeeeeees 
126. Pipe and power lineS............sseeeeees 
127. Platform and stairways..............ese0- 
DE Seccmngeen = asee a dave ride eweas 


SUPPLIES 

Bs SD eidcccdcctieewcnddenisctseenes 

248. Belek wcccccccccccccccccoces cccccecccce|. 

Ss bbs ke-da wen ee nsenbeneaebuesat pares | 

se EE, aiid eokeciesenaepestenceedasseobaes 

Be SE Scccocesvetopecsotseusseseses 

i Re ery re re ae | | 

BS ND  “pakcdedsinsstedccrnwerelsesineres | 

Dy  Nieccevetactaensasete See ee 

RE BR BI os 6.0.0 05 0:0 9050-c0e sek dese | 

Be  iincdccs pases ewkvineWcansee seuss 

151. Miscellaneous supplies ............eee0005] 

152. Laboratory expenseS ......seeeecseeeees | 
BD te tbe aneakos-é<ecdsitedeeoketen | 


Po TT err rer | 
DEED - ctvinebecntecatendeenses<cbeenberaekens | 
Depreciation ........-cecccccecccccsccccccens | 
IN os occ esc mnicnigas ee eanen | | 
BEE Sencdsesescseocnnsevesssscepeenteden | 
nC CS i diceded swan wees onwene | 


| SPREE 


Dt series debuecossee sod tderkabeh eaatees 
i cai canhanee womedeaupenaieeee 
ENS Nawtnbsctrbanh os teak sees ous onde 
I a. ie sam sknieeunasesne } 
Dn. b.504snkessusevdcessenasevcsapou 
WU tind Saccaneeat ceeds esdukesited-ee | 


METALS | 
| 


Total poured 
eae DEI vn cirduietiot ics Solo ae 


To WORK-IN-PROCESS account. | 
Balance to PROFIT AND LOSS ACCOUNT......... ' 


! 
| 
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THIS YEAR 
TO DATE 





98 American Foundrymen's Association 


MOLDING BURDEN—DIRECT LABOR 





MOSTH OF... een ee ea 
LAS THIS THIS YEAR 
MONTH MONTH TO DATE 
INDIRECT LABOR 
201. Foreman and _ assistauts 
202. Timekeepers and other clerks........ 
203. (Cutting sand and preparing floors. . 
204. Closing and clamping molds.............. 
Ne I > a ac nv n'a Wesalls salgrOacdner Goer 
206. Runner cups Hep kaaeawmewdesosaw-es 
i, SEL abarde sie taded twa deur enwed on 
208. Carrying patterns DCR oaiacs wixes<s 
209. Pouring a HR eel eae haces Wag eure 
210. Shaking out ce SORES TA ET OSS 
211. Taking out refuse and serap............ 
212. Cleaning and sweeping ee Torre 
213. Crane operator . Mab SOEs wmeet mew ee | 
Pee BREEN De crcodkgnesswieteccensheceess | 
215. Sickness and accident relief............... 
ZIG. Patio Stovage WP... ..ccccccesccdccces 
217. Expenses due to errors and defects....... 
Pe SE EE ccccervocwandcecdos oowue oes 
DEE aeabdecws dtscekdiuudedosbege 
MAINTENANCE AND SUPPLIES 
Buildings ...... Rcnvendewesal.e eee ease 
BE IE noc ccvccc've cacccseevecs 
ee ere 
ge, eR eee ee ee 
SE waders cide ee kt. Orete 6688s ewns 
Co 
I a hs ct | | 
228. Pipe and power lines.............cc00.. i } 
Ree? CRI ho eh a 
230. Gaggers, chills, chaplets, and bolts........ 
we Be eaeencsee Gn ein dan 6ubbtes ee taseus 
232. Lamp bulbs ..... ban tevebesseeenees 
eer Ahr nee 
EE, evs sao hoc Kae hs otienie Seta es 
Seed sited oo) ns oven kc bold eb in 
ee ee 
237. Metal arbors and cores..................- 
238. Miscellaneous supplies and expenses........ 
ME Fath oO achat didib winnie s Wma kos 
APPORTIONED CHARGES 
NG GE Sacha ose tou wow vin ewe tis Wkkewee aes 
ME, PDEA ac nnlurd62.0kd baelb0 aieciene? 5 
General expense ...... icipiuceiaev Gen caesenewns 
REO Gates /xindeds-dewek.eetaawoasese 
IE M0, a:b oie my Wiad oisie- 6 we-o 0.0 6s wee 
EE Ms ws a> s-ownees eecwbwcdwoes 
Gy Seite wads be Bak pees odees owe bedeen 
RN i Stat adit tcl ru we avaiderer's 
TOTAL MOLDING BURDEN............ 
To WORK-IN-PROCESS account 
@ % of productive labor..... 


Balance to PROFIT AND LOSS account.......... 
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MOLDING BURDEN—MACHINE HOUR 
MONG ccc ncccecscccecesses 
} LAST THIS THIS YEAR 
MONTH MONTH TO DATE 
DIRECT CHARGES 
251. Maintenance of molding machines......... 
252. Maintenance of jarring machines.......... | 
cet othaicd a ened docamen | 
| 
APPORTIONED CHARGES 
: NE air pricccriascsecsuesterawawshaneeges 
SD Dos ociscacess caves dceenwwe | } 
“ER ARERR eee one | 
TOTAL MOLDING BURDEN—MACHINE | | 
2 ete a een | 
To WORK-IN-PROCESS account | 
hrs. @ per hour........... | 
Balance to PROFIT AND LOSS account............ 
IF USED SEPARATELY 
MOLDING SAND COST 
WD Rain. o cise ics dsacn eas 
| LAST | THIS | THIS YEAR 
MONTH | MONTH | TO DATE 
ee A ons ccede etek eaedeee bees | | | 
234-2 Unloading molding sand..............-.... | | | 
234-3 Mixing molding sand........ccccsccvccsces | | 
234-4 Maintenance of mixers..................-- | | | 
234-5 Miscellaneous supplies ............++.+---- } | 
234-6 Miscellaneous expenses ............-+++045 | 
WE panGuckie Misianerscnasensates 
| 
To WORK-IN-PROCESS account Ibs. 
metal poured @ per pound....... | | 
Balance to PROFIT AND LOSS...............--5+ 
* 
FLASK COST 
TG Gens co cvesscseseescies 
LAST | THIS THIS YEAR 
MONTH MONTH | TO DATE 
235-1 Wood flasks and bottom boards............. | 
235-2 Snap flasks and jackets...............005- | 
SS ME EE oN de4 is awSccncetenseteerens | } } 
ee > SD cdicectat age vessaveusonswes } 
NS Sas ghiGdub ius 6esenencaaavsuse 
To WORK-IN-PROCESS account Ibs, 
good castings @ per pound...... 
| | 
EB 8 ae BS ee } | | 











YUM 







































331. Core 
332. Fuel 
333. Core 
334. Clay 
335. Core 


336. Flour 


338. Rods 
339. Mise. 


Core ovens 
Shop fixtures 
ee ee SDs ved veswcwcedeese ve 
Cranes 
Plates 
Small 


337. Silica 








SES Oe Poe ee ee eee 
and expenses 


ES se ud cede te area ke Gon -e'S 14 be ahd oo | 
APPORTIONED CHARGES | 
DE SMa esarechatendeo oN behee be cedeeeweus | 
Er ccuvikacchencaeckesenckoaessedes } 
i ctnc oct peat epeeehedebenene ns | 
EEE ee ee ee) 
TE, Svccctwanseneed bv cnn skevewees | 
CU SDs oo ccd badwecdacaveccwcwe | | 
MD Seema reed es 1004 carbine chcedeceees ens 
nase ciaodlccrasioyisev esse. 

TOTAL COREMAKING BURDEN......... 

To WORK-IN-PROCESS account @ 


of Productive labor........... 
Balance to PROFIT AND LOSS account............ 
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COREMAKING BURDEN—DIRECT LABOR 
PD WSF ackcderiscivetedns 
LAST | 
MONTH | MONTH 
LABOR 
301. Foremen COIR, 6 bocce cestvocces 
302. Timekeepers and other clerks.............. 
Ss SE MED Sc dciccecccercesdseceses 
Se Oe I. cei r oie ccienvecperee 
305. Wheeling and mixing core sand............ 
306. Loading and tending ovens................ | 
307. Handling cores .....cccccccccessccccseoe| | 
ee) SE 6 Sd ic tea weNine ee kawe ee 
a ne 
Pe en . \cocb ines eves aee.0ed evuaisns 
311. Sickness Co ere 
312. Exp. due to errors and defects............ 
i SM: sacciscereesdseentenaeves 
Ee Senden e br eekd sss ubs le pedee seus eweoete 
EE Ln biemeoe sa okies Sriiceewkunens 
MAINTENANCE AND SUPPLIES 
ee eles nc Cc cdeoncewend sie sen 
Coremaking machines | 
Sandmixing machines ............... | 
i ME; O65 oa ddesbeeeee eee’ 


THIS YEAR 
TO DATE 


\ 
é 
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| COREMAKING BURDEN—MACHINE HOUR 
WONG OBoc cccccccscssceseses 
LAST THIS THIS YEAR 
| MONTH MONTH TO DATE 
} DIRECT CHARGES | 
| 351. Maintenance of coremaking machines........ | 
: APPORTIONED CHARGES | 
| Depreciation .cccccccccccccccccccccccccssceces | 
t Power, light and heat.........ccceccccceesceese 
i MNEs cbckbnnssavsanweeecasend an0 
‘ TOTAL BURDEN MACHINE HOUR...... 
4 To WORK-IN-PROCESS account hrs. 
@ i Se 
Balance to PROFIT AND LASS.................- | 
FINISHING COST 
WONG GR. oc ccccccevsescesees 
LAST THIS THIS YEAR 
y MONTH | MONTH TO DATE 
1 LABOR : 
401. Foremen and assistants................++- 
402. Timekeepers and other clerks..............- 
Se. SEE icndccaevonssdesedss evwiess 
GE. TR PIE nc coterie scccccsecsccseses 
405. Tlandling good product.................+.- 
406. Taking out refuse and scrap....,.......... 
GOT... GHEE ORE GUNNING. cc cccccvsescccccces 
408. Unloading miscellaneous materials........... 
409. Expense due to errors and defects.......... 
410. Sickness and accident relief............... 
Ce, TE Be serbian sheecsncecsedesivee< 
CIE. Te, BE iis cock vcbcvccccecess 
DEE  Go<Gcaness dense esweesuawene 
MAINTENANCE AND SUPPLIES 
Sl BN toate cee mabe resneesnasetawed 
ES Sites he wh baa cmteese eam hnees eee 
Ge SE Spaedstnsnctwensesesedegsesents 
I obs ge ee iene ened daca kb aiian 
Gs: SE otndcawsrecciecevessedeceeesese 
Ge EE nebatbehectescovesecnsccsoesonscs 
i ED WD, n ccins v ineeree ne seve 
428. Sand blast apparatus...........scececeeee 
429. Cutting and welding equipment.............| 
Sk EE Shen casedeenedssandedy ee 
ke ee I SIRs :5.00:640620005 0000008 
is I I 165.5 onie0'g ss v0 05006 5%% Son 
es Fs 0 seb ccbsviewvvccseess 
ee oe eee 
SE NS ccuctud eeecbesepwnsseseme 
i I IE ray wi ghickcucieweswescateeed 
437. Carbide, hydrogen and oxygen.............. 
ee eee | 
439. Shipping expense materials................ 
U.N 6 obo be Aiig. nea o ws eas eecwdiasa ow | 
441. Other materials and expenses..............| 
EE Se ee 
ME Sacivenascesvos cesarean 
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FINISHING COST 


PE (ONS 5.05604 04008 Se boone 
LAST | THIS | THIS YEAR 
MONTH | MONTH ; TO DATE 
EEE Checeeeebibesausoceadenbslnaesycekeo= | ' 
APPORTIONED CHARGES 
es Sediraa. 6.66646 HOCRr Hes wan be OerewN end 
EY teri Gasdchchasetngh Waeseensanons 
iD bin odvds Sugnee bets eeadedene 
NE Wiad din Gtiire sh CVG bdo ivieeead Viw~e Bene < 
Pe I MD PUI vic vep evince scove¥ecctecees 
Nata td Gy UAW 6 saaes sna hdeda en 4.owks eee 
DE digest. qdeeavedesvnivsesrpuesavs 
| 
DIRECT OPERATIONS | 
eee Lt meeiiwisevndos wows 
PE DP igctascupecetesesinees cues Sckcaees 
yO eee itteeetinleandiepepanewe | | 
Cutting ...... etic poaeb a eateaer DORs aeen | 
DEE a.edieweweess OP Ee ee ee | 
Sand blasting ..... ee Ty Tere ee | i 
WED oe Seneden es paper Tetidesesshounes 
Ee PERDST MESS ECTS Dewan edee Redes enews ee adend | 
Re REN ee 
TOTAL FINISHING COST.............. 
To WORK-IN-PROCESS account a 
a? 


% of total molding and core pro- 
MEET ea pa Ga auhiepnGews need eee adses 
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ANNEALING COST 
MONTH OF. cccccccesccccccces 
LAST | THIS THIS YEAR 
| MONTH MONTH TO DATE 
| es FRED: bkvecctctwsdeiwscdccveccccessse 
WD de Sedtecscccesacereesedos 
es, BE  cccccccvcrcscsebevcesseeny | 
TR, TE GI oo ic cc tintenes visibccvve0e | 
505. Expenses due to errors and defects........- | 
Se, SE SeiGumadeltcrwhostadeecuetetnees eee | 
i TI IE. Bos isin cociscetbavexaeencs 
SOS. Malstemamce Of OVENS... 1. ccccccccvcccccece } 
109. Maintenance of electrical apparatus......... | 
510. Maintenance of buildings................+- | | 
511. Maintenance of miscellaneous equipment..... 
512. Sheet iron used in muffle furnace.......... | 
513. Miscellaneous stipplies ............--.006- 
GE iol cieioing atuesmaccananedin | | 
APPORTIONED CHARGES ‘| j 
| BONUS 2... cccccccccscccscccccescccessvecssccs | 
NS os sca ua seesaw aneagennes | 
| SD. 650:9:5.-5-669:0.0:65:4:010540 bob dovesoe 
f ET ee 
es, Se ME GENS bcc readin vaswisewenesteue 
I cect atcatwee sacs socdiaoct craiaseteel 
D Jntensencisedusw theddiniecee 
TOTAL ANNEALING COST............. 
To WORK-IN-PROCESS account 
Basis of Ibs. good castings @ 
SCR pure ree 
Balance to PROFIT AND LOSS account............ 
POWER, HEAT AND LIGHT EXPENSES 
MONTH OF.......- Seb cs 6 e6es Ses 
LAST THIS THIS YEAR 
MONTH MONTH TO DATE 
601. Power plant and substation labor.......... | 
602. Maintenance of power plant equipment...... 
603. Maintenance of substation equipment........ 
CE Ge GD Ria cic ccc ceccsenssccesvosess | 
G05. Mbsctrie WAMps ... ccc cccccccvccccccecces 
Ss re ED ead ccuccsorrssxectesseess | 
607. Maintenance of power plant buildings....... | 
608. Maintenance of boiler and equipment....... | 
GD, GE GI cc tccccvccsvevccescscs | 
610. Miscellaneous expense ..............e0e00% } | 
MEE. Side saslkibawey seeds coguecunes | 
| 
APPORTIONED CHARGES | 
IR et ne aut ei wieeas Gans ew are | 
NS. hc oc cb hv cenccccvccsecscccccesenve | } 
0S IE LE EDIE AY OES OE LOT | | 
WD: ecw atcedeedsdbesgevengrevetaeeneueseees | 
S..  nhdndtbenchsnnsintaseseran ees 
TOTAL POWER, HEAT AND LIGHT EX-| 
TENSES 
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POWER, HEAT AND LIGHT EXPENSES-—Continued 














LAST’ THIS | THIS YEAR 
| MONTH MONTH TO DATE 
dransferred to following accounts: } 
ng, eer are Pe. Hiaiolalwrees 
Molding Burden—Direct Labor....... Te: senevede | | 
Molding Burden—Machine Hour..... Oe eee ona 
Coremaking Burden—Direct Labor.... % ........ | 
Coremaking Burden—Machine Hour... % ........ 
oo re WD écasese< | 
PIECED ovcaeledacseessesecs Me et 
Pattern shop expense.............. ae aueearsvey | 
ee ere De Lveoemeen 
ae | | 
PATTERN SHOP EXPENSES 
SNE Mc hbec es secsseereunas 
| LAST | THIS | THIS YEAR 
| MONTH | MONTH | TO DATE 
Ti, DD cadcsaben-oue eed came ed 64.00-0 666s | | 
702. Alterations and repairs to patterns......... | | 
703. Alterations and repairs to core boxes....... } 
704. Making new or replacing old wood flasks... | 
705. Maintenance of snap flasks................ | 
706. Maintenance of buildings.................. | 
707. Maintenance of machinery................. | } 
708. Maintenance of shop fixtures............... 
709. Miscellaneous lumber ...........eeeeeeees | 
FU MEE OED nce ccssenccessesccsvese 
711. Miscellaneous supplies and expenses......... | 
i ee Ones | 
TOTAL PATTERN SHOP EXPENSES.....| 
Transferred to following accounts: | 
Value in Account 702 to Account 233 ........ | 
Value in Account 703 to Account 331 ........ | 
Value in Account 704 to Account 235-1 ........ | 
Value in Account 705 to Account 235-2 ........ | 
TEE Miacaewbus vvewadeoes to | 
BE NEED tehccecccccecas TD esesvses 
Coremaking burden ...........+- _ eer | 
100% ; 
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GENERAL EXPENSES 
J ee Per rrrr rrr rT ere 
LAST THIS THIS YEAR 
MONTH MONTH TO DATE 
801. Salaries—Department Heads .........++s0e 
802. Salaries—Clerical ........+eeeeeeeeeeeees 
803. Yard labor ..... eo cccccccecccccocooesees 
804. General adore ...cccccccccccccccccsccoves 
805. General repair MeN... ...cccccccccccccecs 
; 806. Sickness and accident relicf............... 
t 807. Printing and stationery............cceee0. 
808. Office supplies ..........eeeeceeeeseeeees 
GO SI GE oon nk Sccesscccescsses 
$10. Telephone and teiegraph............-0005. | 
Cid, Te GD ooh cdinwiindewesectvcnese oad 
BED. GRO GOREN GPR e oc sc cccccccccccce. | 
Cae. Te SE. eacendcwsedeccicecses | 
| 814. Blacksmith shop expense................-- } 
815. Repair department expense................ 
816. Trucking or teaming expense............. ; 
817. Maintenance of office building............, 
818. Maintenance of buildings and equipment (gen- 
CE ‘qencsto enh 3bs00seoseessstbesioos 
819. Maintenance of yards, fences and grounds... 
SED. WiebnOeees GE WIR. occ kc cncsccccienes 
221, Repairs on returned material....°.......... 
$22. Miscellaneous expenses ...........eseeeees 
I FES wre saviese deiascagvesutores 
APPORTIONED CHARGES 
BE} whan 6 6b) nbbinn ses K0ne608eses00seeseus és 
Dh  cidpeseesebesee ee aeee badabeceees 
BND occ ttcswoccceticectersasescucsocess 
FE 8 w0.0.80.06:00:009-0000606000se0eseesbooewes 
SE. GED 6 ds cn nccwtcccevnecseccsonceeess 
(If a part of a company of many departments.) 
BN \. She bai snn vest restais iseutdce’ 
TOTAL GENERAL EXPENSES........... 
Transferred to following accounts: 
I OE ig indacksteséoeonses TO sesanues 
er eee % ccccovss 
Coremaking burden ...........0.. % swccowes 
DERE G8NE occ cccccscccesccss HH covcvcee 
Annealing cost ..... occccecvcese q BH «scesees 
100% Serres | 
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MONTHLY COMPARISONS 


The following monthly comparative statistical reports should 
be compiled and are derived from the monthly reports previ- 
ously mentioned: 


Comparative Cost of Melt 


1919 METAL POURED COST OF MELT COST PER POUND 
MONTH MUNTH TOTAL MONTH TOTAL MONTH AVERAGE 
Jan. 

Feb. 
Mar. 
Apr. 
May 
June 
July . 
Aug. 


Comparative Cost of Conversion 


1919 METAL POURED CONVERSION COST COST PER POUND 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE. 
Jan. 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dee. 


Comparative Per Cent Molding Burden—Direct Labor 
To Direct Labor 


1919 DIRECT LABOR MOLDING BURDEN DEPARTMENT % 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 
Jan. 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dee 
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Comparative Cost Molding Burden—Machine Hour 
To Actual Machine Hours 


1919 ACTUAL MCH. HOURS MACHINE COST COST PER HOUR 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 
Jan. 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Avg. 
Sept. 
Oct. 
Nov. 


Comparative Molding Sand Cost 


1919 METAL POURED SAND COST COST PER POUND 
MONTH MONTH TOTAL + MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 


Apr. 


June 
July 
Aug. 
Sept. 
Oct. 
Nov. 


Comparative Flask Cost 
1919 GOOD CASTINGS FLASK COST COST PER POUND 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 
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Comparative Per Cent Coremaking Burden—Direct Labor 


To Direct Labor 


1919 DIRECT LABOR COREMAKING BURDEN DEPARTMENT % 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. . 


Comparative Cost Coremaking Burden—Machine Hour 
To Actual Machine Hours 


1919 ACTUAL MCH. HOURS MACHINE COST COST PER HOUR 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


Comparative Per Cent Finishing Cost to Molding and Core 
Direct Labor 


1919 MLDG. & CORE PROD. LABOR FINISHING COST DEPARTMENT % 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dee. 





xl 
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Comparative Annealing Cost 


1919 GOOD CASTINGS ANNEAL COST COST PER POUND 
MONTH MONTH TOTAL MONTH TOTAL MONTH AVERAGE 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sent. 
Oct. 
Nov. 
Dee. 
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AMERICAN FOUNDRYMEN’S ASSOCIATION 


PROFIT AND LOSS ACCOUNT 


Month of 1918 
(Credits Red--Debits Black) 
Total to Current Last 
Date Month Month 


SALES—CASTINGS 
Cost of castings sales...... 


MISCELLANEOUS SALES 


Cost of miscellaneous sales... 


BOE. ned nasisowe 


Less freight out on sales... é - 
GROSS PROFIT ..... 


PLANT BALANCES . 
eee 
Molding burden—direct labor 
Molding burden—machine hour 
Coremaking burden—direct labor. 
Coremaking burden—machine hour. 
Finishing cost ........ a 
Annealing cost ........ 

Molding sand cost.... in 
. ee 


Totai Plant Balances... 


NET MFG. PROFIT FORWARD 


ADMINISTRATIVE EXPENSE 
Executive salaries ....... om 
Office salaries .......... 
Office supplies and evoense 
Traveling expenses ........ ; 
PD ME wines c:s0cea ce<ctces 
MEI fo ate bib ie-¥. era verd <1 os 
Miscellaneous expenses 


Total administrative 


SELLING EXPENSE 
Selling salaries ....... 


Commissions .......... 
Traveling expenses ......... 
Office supplies and expenses. 
DE 5.0 0.56.6:40:0:0%:< a 
Telephone and telegraph... .. 
PE eibsiatepeeeneds.ccney 0’ 


Miscellaneous expenses 


Totai selling expenses. .......2.% 


FINANCIAL 
ee ree 
Interest received ......... as 
Cash discount allowed customers. 

Cash discount taken on purchases. . 


oe a re 


TOTAL ADM. SELLING & FIN. FWD 


Inc. in Red 
Dec. in Black 
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AMERICAN FOUNDRYMEN’S ASSOCIATION 
PROFIT AND LOSS ACCOUNT 
Month of 1919 
(Credits Red—Debits Black) 


Total to Current Last Inc. in Red 

Date Month Month Dec. in Black 
NET MANUFACTURING PROFIT FOR- 
WEE S00. 264006599 0S beNw er Eee 


MISCELLANEOUS 

Insert here any miscel. a/es such as 

Net real estate P. or L........... 
(If any owned or rented) 

Loss or bad accounts............... 

RE ID hs 66st neces ecw 
(If any adjustments are necessary for 
any purpose) 


Total Miscellaneous ..........44. 


TOTAL ADMIN., SELLING, FINAN- 
CIAL AND MISCELLANEOUS...... 


NET PROFIT OR LOSS FOR MONTH 
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AMERICAN FOUNDRYMEN’S ASSOCIATION 
COMPARATIVE BALANCE SHEET 


Month 
ASSETS 
Cash on hand and in banks............ 
EE edn aviees« 6cccsndecce 
AOCHUMES TOCOWAIS 2... cc cccvvccceccce 
Bs Nose ccccscccccsconescces 
Total Current Assets........+.+. 
Raw materials and in process.......... 
Machinery and equipment.............. 
Keal estate and buildings.............. 
Total Fized Assets.....cccccece 
ED Sp ceMescsccsaceececio 
ert 
PE Side acceecbs sa cediswes 
Total Deferred Assets........+00+ 
ec nwWiet Ser des énemesecwcesene 
Dah daniwiaan codes oaeaae wee ies 
Total Intangible Assets.......... 
POE EEE BadsedcPresescecees 
LIABILITIES 
FES ee 
Accounts payable ......... Bachan 
PE GUE Sn 6.anis-60's o005 000s 
Total Current Liabilities........ 
A eee 
Mortgages payable ...............000. 
Total Fixed Liabilities.......... 
DE Wimipbaveckéhevvarsses's 
Capital stock preferred................ 
Capital stock common................. 
Total Capital Liabilities......... 
Surplus 
Less ine. and ex. prof. tax for 
Dividends preferred .......... 
Dividends common ............ 
Total Surplus Deductions......... 


Add Profits to (Previous Mo.)... 
Profit for (Current Mo.)........ 


Total Surplus Additions.......... 
Oe GS oo 8 6 4085.0606655800~6 


TOTAL LIABILITIES ........ 


Current 
Month 


31, 1919 
Last Month of 





Last Year Increase Decrease 
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Use of Burden and Expense Statements 


The burden and expense statements contain almost un- 
limited opportunities for cost cutting, as well as giving the 
figures for the adjusting of standard rates of burden for 
each operating department. 


The indirect expense is really the greater and more elu- 
sive part of the cost of product. This is naturally so, as 
the direct labor, being charged to the various pattern or 
order numbers is in much more concrete and watchable form, 
and is of course the center of all piece work, bonus, or any 
other kind of stimulus producing effort. 


But the overhead—the burden, for such it is in grim fact, 
is not only the greatest feature, but is the most neglected 
feature in the great majority of plants. Why? 


The most common reason for neglect in most plants is on 
account of lack of knowledge of how to handle burden in 
a manner to show it up in usable form. 


It has been the aim of this bulletin to make this per- 
fectly clear; to supply definite directions which will permit 
anyone to go ahead. If the accounts do not quite fit, anyone 
can follow the principle and make up accounts as they desire. 


So, the twofold feature of this bulletin should be care- 
fully studied. 


First:—It will give costs. 
Second:—It will give costs that can be used for practical 
and cost cutting purposes. 


The monthly comparisons give the unit costs, and per- 
centages for each month and the average to date for the 
year. Monthly figures will, of course, vary; but the average 
to date is the figure to watch. If it gets off very far from 
the standard, then the standard will have to be changed. 
But don’t worry for two or three months until you see how it 
is really running. 
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SECTION VI 
JOURNAL ENTRIES 


The following sequence of journalizing should be followee. 


in order to distribute the various details into the cost of pro: 
duction and reflect the condition properly on the general ledger. 


1. Payroll. 

2. Materials and supplies. 
3. Liability insurance. 

4. Depreciation. 

5. Taxes. 


6. Fire insurance. 

7. Power, heat and light. 

8. Pattern shop expenses. 
9. General expenses. 

10. Departmental expenses. 
11. Reversing foundry scrap. 
12. Finished castings. 

13. Shipments. 


The following pages illustrate the details of the journal! 


entries required. 


PAYROLL: 
Debit— 

Work in process (direct labor) 

Cost of melt (conversion labor). 

Molding burden-——direct labor. 

Molding burden—machine hour. 

Molding sand cost. 

Flask cost. 

Coremaking burden—direct labor. 

Coremaking burden— machine hour. 

Finishing cost. 

Annealing cost. 

Pattern shop expenses. 

Power, heat and light expenses. 

General expenses. 

Credit— 
Accrued payroll. 
Purpose— 

To distribute labor charges for current month. 
Source — 

Direct labor charges are taken from the molding and coremal:- 
ing pay rvil sheets and should equal the total of all direct labor 
daily time tickets filed under production order or class numbers 
for the same period. 

Indirect labor charges to cost and burden accounts are obtained 
from the compilaticn of indirect labor daily time tickets filed un- 
der the various expense account numbers as described in Section 
III. The values thus accumulated by summarizing the labor tickets 
must agree with the total of the pay roll for the same period. 
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2. MATERIALS AND SUPPLIES: 


Debit— 
Cost of melt (Melting and conversion materials). 
Molding burden—direct labor. 
Molding burden—machine hour. 
Molding sand cost. 
Flask cost. 
Coremaking burden—direct labor. 
Coremaking burden—machine hour. 
Finishing Cost. 
Annealing Cost. 
Pattern shop expenses. 
Power, heat and light expenses. 
General expenses. 
Credit— 
Melting Stock—metals. 
Pig iron. 
Purchased scrap. 
Foundry scrap. 
Ferromanganese. 
5. Ferrosilicon. 
General stores. 
Any other controlling material accounts. 
Expense ledger. + 
Purpose— 
To distribute material requisitions and expense ledger charges 
for current month. 


VO 


Source— 

These charges are derived from a monthly summary of cupola 
or furnace reports, material requisitions and expense ledger 
charge slips representing materials consumed or purchases made 
during the current month distributed to the cost and burden 
accounts. 


3. LIABILITY INSURANCE: 


Debit— 
Cost of melt. 
Molding burden—direct labor. 
Molding burden—machine hour. 
Coremaking burden—direct labor. 
Coremaking burden—machine hour. 
Finishing Cost. 
Annealing Cost. 
Pattern shop expenses. 
Power, heat and light expenses. 
General expenses. 
Credit— 
Unexpired insurance. 
Purpos:— 
To distribute pro-rata amount of liability insurance premiums to 
current month. 
Source— 
This distribution is based on an estimated monthly amount sufh- 
cient to absorb the yearly total of liability insurance premiums. 
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The pro-ration is based on the actual rate of the wages paid in 
each of the above accounts. 


4. DEPRECIATION : 
Debit— 
Cost of melt. 
Molding burden—direct labor. 
Molding burden—machine hour. 
Coremaking burden—direct labor. 
Coremaking burden—machine hour. 
Finishing Cost. 
Annealing Cost. 
Pattern shop expenses. 
Power, heat and light expenses. 
General expenses. 
Credit— 
Reserve for plant depreciation (As many Reserve Ac- 
counts as desired). 
Purpose— 
To distribute pro-rata amount of annual depreciation charge 
to current month. 
Source— 
One-twelith of the annual depreciation charge distributed to the 
various departments, based on the investment in each department. 
5.. TAAES: 
Debii— 
Cost of melt. 
Molding burden. 
Coremaking burden. 
Finishing Cost. 
Annealing Cost. 
Pattern shop expenses. 
Power, heat and light expenses. 
General expenses. 
(In small plants this may all go to General Expense.) 
Credil— 
Accrued taxes. 
Purpose— ; 
To distribute pro-rata amount ¢ 
current month. 


f estimated accrued taxes to 


Source— 

One-twelfth of the estimated amount of yearly taxes distrib- 
uted to the various departments based on the taxable property 
in each department. 

6. FIRE INSURANCE: 
Debit— 
General expense. 
’ Credit— 
Unexpired insurance. 
Purpose— 

To distribute pro-rata amount of fire insurance premiums to 

current month. 
Source— 
One-twelfth of the annual amount of fire insurance premiums. 
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7. POWER, HEAT AND LIGHT: 
Debit— 

Cost of melt. 
Molding burden—direct labor. 
Molding burden--machine hour. 
Coremaking burden—direct labor. 
Coremaking burden—machine hour. 
Finishing Cost. 
Annealing Cost. 
Pattern shop expenses. 
General expenses. 


Credit— 
Power, heat and light expenses. 
Purpose—- 
To distribute power, heat and light expense of current month. 
Source— 


The total of expenses summarized under group 8a, power, heat 

and light expenses, as described in Section 5 
§ PATTERN SHOP EXPENSES: 

Debii— 

Molding burden. 

Coremaking burden. 

Credii— : 
Pattern shop expenses. 

Purpose— 

To distribute pattern shop expenses of current month. 
Source— 

The total of expenses summarized under Sinn 8b, pattern shop 
expenses, as described in Section 5. The basis of distribution is 
defined in Section 3, expense routine, under Group 8b, Titles 
and definitions of accounts, pattern shop expenses. 

9. GENERAL EXPENSES: 
Debit— 

Cost of melt. 

Molding burden. 

Coremaking burden. 

Finishing Cost. 

Annealing Cost. 


Credit— 
General expenses. 
Purpose- 
To distribute general expenses of current month. 
Source— 


The total of expenses summarized under Group 8c, general 
expenses, as described in Section 5. The basis of distribution is 
the total monthly labor cost in each of the above departments 

10. DEPARTMENTAL EXPENSES: 
Debit— 
Work in process. 
Credit— 
Cost of melt (credit account). 
Molding burden—direct lJabor (credit account). 
Molding burden—machine hour (credit account). 
Molding and sand cost (credit account). 
Flask cost (credit account). 
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Coremaking burden—direct labor (credit account). 
Coremaking burden—machine hour (credit account). 
Finishing cost (credit account). 
Annealing cost (credit account). 

Purpose— 

To transfer departmental burden and costs at their standard 
rate for current month to work in process. 

Note:—Each account will have a net debit or credit balance 
which should be shown each month on the profit and loss state- 
ment. Actual closing of these departmental burden and cost 
accounts will not be made until the end of the year when they 
will be closed into profit and loss. Throughout the year the 
debit and credit postings to these departmental burden and cost 
accounts shall be accumulative totals for trial balance and check- 
ing purposes. 

Source— 

The total of all charges accumulated from all sources as shown 

in Section V. Cost compilation. 


11. FOUNDRY SCRAP: 
Debii— 
Foundry scrap. 
Credit— 
Work in Process. 
Purpose— 
To reverse scrap value of bad castings and sprues accumulated 
during current month. 
Source— 
The total scrap value of bad castings and sprues as represented 
by monthiy summary of inspectors’ rejection reports showing 


weights of bad castings and sprues by classes or order numbers. 


12. FINISHED CASTINGS: 


Debit— 
Finished castings (if account is used). 
Credit— 
Work in process. 
Purpose— 


To transfer from work in process to finished castings account 
value of finished product delivered to finished castings stores. 
Source—- 

Summary of delivery tickets or scale reports representing deliv- 
ery of finished castings to stock. 

13. SHIPMENTS: 


Debit— 
Cost of castings sales. 
Credit— 
Work in process, or 
Finished castings (if account is used). 
Purpose-— 
To cover cost of castings shipped during current month. 
Source— 


Summary cost value applied on memoranda of shipment or 
shipments made during the current month. 
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SECTION VII 
PLANT INVESTMENT CLASSIFICATION 


As far as practicable the following plant investment ac- 
counts should be carried in the general ledger, the opening 
entries being based on the first cost or replacement value of 
the investment in each class. If such value is not determinable, 
an appraisal of the physical property should be made. The 
classification is intended to provide more than an analysis 
of the plant investment but to afford (1) a means of classifica- 
tion for depreciation group rates and (2) a basis for classifica- 
tion of maintenance charges and (3) a means .of establishing 


reserves corresponding to each plant investment account. 


Land. . 

Buildings and structures. 

Cupolas, ovens and furnaces. 

Piping and wiring. 

Machinery and tools—cataloged. 

Machinery and tools—miscellaneous. 

Electrical equipment—-cataloged. 

Electrical equipment—miscellaneous. 

Shafting, pulleys, hangers and belting. j 
10. Special machinery, jigs, fixtures, punches and dies. 
11. Shop fixtures and equipment—miscellaneous. 

12. Railway tracks:and overhead equipment. 

13. Rolling stock. 

14. Trucks, teams and other conveyances. 

15. Patterns. 

16. Metal flasks. 

17. Office furniture and appliances. 

18. Power plant equipment. 


VO MPNGAMS WN 


These accounts should be consolidated for presentation on 
the balance sheet and shown as one amount against plant invest- 
ment. Corresponding reserves should also be consolidated on 
the balance sheet and shown as general reserve for plant depre- 
ciation. 

If desired only two groups may be used; i. e., 


Real estate and buildings. 
Machinery and equipment. 
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SECTION VIII 
DEPRECIATION 


For convenience, the schedule of depreciation rates given 
in first bulletin is presented herewith for what assistance it may 
give. 

It must be borne in mind, however, that new government 
rulings are constantly being made and that all rulings as to 
depreciation should be carefully watched. 

DEPRECIATION SCHEDULE 


When a piece of equipment outlives expected life, establish scrap value and make no furtuer 
charge for depreciation. 
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SECTION IX 
GENERAL LEDGER ACCOUNTS 


The schedule of general ledger accounts on the following 
pages is such as would be required to reflect the details of an 
average foundry. Sub-accounts or additional accounts should 
be added to represent classes of transaction special to any 
particular foundry. The schedule and definitions are merely 
illustrative of the principles involved. 


The accounts appear under the following groups which 
are in the sequence required for presentation on the balance 
sheet and profit and loss statement. 


1. Currént assets. 

2. Inventory assets. 

3. Fixed assets. 

4. Deferred assets. 

5. Intangible assets. 

6. Current liabilities. 

7. Fixed liabilities. 

8. Reserves. 

9. Capital liabilities. 

10. Surplus and profit and loss accounts. 
11. Financial profit and loss accounts. 
12. Operating expense accounts. 

13. Sundry general ledger accounts. 


The following detailed accounts are suggested for the gen- 
eral ledger. These may be amplified as much as desired, or 
as the business demands. 


1—Current Assets: 
1—Cash in bank (an account for each bank). 
2—Petty cash. 
3—Notes receivable. 
4—Accounts receivable. 
5—Bonds and other investments 
2—Inventory Assets: 
1—Melting stock metals. 
2—General stores (or as many as desired). 
3—Finished castings. 
4—Work in process. 
3—Fixed Assets: 
1—Machinery and equipment. 
2—Real estate and buildings. 
4—Deferred Assets: 
1—Unexpired insurance. 
2--Unexpired taxes. 
3—Prepaid interest. 
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5—Intangible Assets: 
1—-Patents. 
2—Good will. 
6—Current Liabilities: 
1—Notes payable. 
2—Accounts payable. 
3—Accrued payroll. 
4—Accrued taxes. 
5—Accrued commission. 
6—Accrued interest. 
7—Fixed Liabilities: 
1—Bonds payable. 
2—Mortgages payable. 
8—Reserves: 
1--Reserve for depreciation on machinery and equipment. 
2—Reserve for depreciation on buildings. 
3—Reserve for bad debts. 
°—Capital Liabilities: 
1—Capital stock—preferred. 
2—Canital stock—common. 


10—Surplus and Profit and Loss Accounts: 
1—Surplus. 
2—-Income and excess profits account. 
3—Dividends—preferred stock. 
4—Dividends—common stock. 
5—Profit and loss 
6—Adjustment account. 
7—Castings sales. 
8—Cost of castings sales. 
9—Miscellaneous sales. 
10—Cost of Miscellaneous sales. 
11—Freight out on sales. 
12—Administrative expense. 
13—Selling expense. 
11—Financial Profit and Loss Accounts: 
1—Interest received. 
2—Discount taken. 
3—Interest paid. 
4—Discount given. 
5—Interest on investments. 
12—Operating Expense Accounts: 
1—Cost of melt. 
2—Cost of melt credits. 
3—-Molding burden—direct labor. 
4—-Molding burden—direct labor credits. 
5—Molding burden—machine hour. 
6—Molding burden—machine hour credits. 
7—Molding sand cost. 
8—Molding sand cost credits. 
9—Flask cost. 
10—Flask cost credits. 
11—Coremaking burden—direct labor. 
12—Coremaking burden—direct labor credits. 
13—Coremaking burden—machine hour. 
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14—Coremaking burden—machine hour credits. 
15—Finishing cost. 

16—Finishing cost credits. 

17—Annealing cost. 

18—Annealing cost credits. 

19—Power, heat and light expense. 
20—Pattern shop expense. 

21—General expense. 

22—Expense ledger. 


Sundry General Ledger Accounts: 


1—CURRENT ASSETS 


(1-1)—Cash in Bank: 


Debits— 

(1) Open the account with the amount of cash in bank; 

(2) Total amount of cash deposited during the month. 

Credits— 

(1) Total amount of checks issued during the month. 

Balance— 

Represents value of cash in bank at end of month. Should 
be reconciled with bank’s statement to determine outstanding 
checks and uncredited deposits. 

—Petty Cash: 

Debits— 

(1) With the value of checks drawn to create or to increase 
the amount of cash on hand to cover petty expenses for a 
short period. 

Credits— 

(1} With any decrease in the amount on hand. 

Balance-— 

Represents amount set aside for petty cash disbursements. 


(1-3)—Notes Receivable: 


Debdits— 

(1) Open the account with the face value of promissory notes 
and acceptances on hand; 

(2) Notes and acceptances received ; 

(3) Notes renewed. 


Credits— 

(1) Payments on notes receivable and acceptances; 

(2) All notes and acceptances sold or otherwise disposed of; 
(3) All notes renewed. 

Balance— 


Represents value of all notes receivable and acceptances on 
hand. 


(1-4)—Accounis Receivable: 


Debits— 

(1) Open the account with the total of individual customers’ ac- 
counts in the accounts receivable ledger. 

(2) The total charges to customers as represented by postings on 
sales register. 

Credits— 

(1) Total payments received from customers, whether cash, 
notes or acceptances. 
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(2) Allowances to customers, including cash discount; in other 
words, the gross settlements with customers. 
Balance— 
Represents the net amount due from customers. 

| (1-5)--Bonds and Other Investments: 

% Debits— 

(1) Open the account with the market value of stocks and bonds 
on hand; 

(2) Market value of other investments. 

y (3) Cash value of life insurance policies, etc.; 

: (4) Cost of all stock, bonds and other investments purchased. 

Credits— 

(1) Cost of stocks, bonds and other investments sold at value 
carried (profit or loss debits or credits profit and loss on 
investments ). ! 

Balance— 

Represents cost value of stocks, bonds and other investments 
owned by the company. : 








————— 


2—INVENTORY ASSETS 


(2-1)—AMelting Stock—-Metals: 
Debdits— 
(1) Open the account with the cost value of all melting stock 
or metals on hand; 
(2) All purchases of melting stock metals; 
(3) Transportation charges on incoming melting stock metals 
(distributable according to corresponding invoices) ; 
(4) Unloading charges if a long term supply; 
(5) Returns to stores of melting stock from melting department. 
Credits— 
(1) All withdrawals of melting stock metals as represented by 
monthly summary of metals used; 
(2) All melting stock returned to vendors. 
: Balance— 
Represents the value of melting stock metals on hand and 
should agree with the aggregate of the individual stock ledger 
sheets or cards. 


Note:—The following sub-divisions may be maintained: 


1. Pig iron. 

2. Purchased scrap. 
3. Foundry scrap. 
4. Ferromanganese. 
5. Ferrosilicon. 


= 
— 


. Other melting stock as required. 


(2-2)—-General Stores: 

Debits — 

(1) Open the account with the value of all general stores mate- 
rial (i. e., other than melting stock metals) on hand; 

(2) Purchases of additional material; 

(3) Transportation charges on incoming general stores material 
(distributable according to corresponding invoices) ; 

(4) Returns to stock of general stores material. 
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Credits— 
(1) Withdrawals of general stores material from stock as rep- 
resented by monthly summary of materials used; 

(2) Material returned to vendors. 
Balance— 

Represents the book value of generai stores material on hand 
and should agree with the aggregate of the individual stock 
ledger sheets or cards. 


(2-3)—Finished Castings: 


Debits— 

(1) Open the account with the physical value of all finished 
castings on hand; 

(2} Deliveries of finished castings as represented by the sum- 
mary of closed production orders—at cost; 

(3) Returns of good material from customers. 

Credits— 

(1) Material shipped during the period as represented by sum- 
mary of reports of shipments; 

Balance— 

Represents cost value of finished goods on hand. 


(2-4)—Work in Process: 


Debits-— 
(1) Open the account with cost of goods in process; 
(2) With the total amount of molding productive labor and 
coremaking productive labor as represented by the sum- 
mary of time cards on pay rolls; i 
(3) With cost of melt for the month at predetermined rate; 
(4) With proper portion of following expense accounts at pre- 
determined rates: 
a. Molding burden—direct labor, 
b. Molding burden—machine hour, 
Molding sand cost, 
Flask cost, 
Coremaking burden—direct labor, 
Coremaking burden—machine hour, 
Finishing cost, 
Annealing cost; 
(5) With cost of castings returned by customers (if finished 
castings account not carried). 


Credits— 

(1) Cost of castings shipped, if finished castings account not 
carried, otherwise with cost of finished castings delivered 
to finished castings stores; 

(2) Scrap value of bad castings and sprues returned to melting 
metals stock; 

(3) Losses due to defective work or other errors in service 
distributable to the departmental expense involved. 


SQ ho an 


Balance— 

Represents cost of finished castings on hand and in process 
(if finished castings account not carried), otherwise of castings in 
process. 
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3—FIXED ASSETS 
(3-1)—Machinery and Equipment: 
(3-2)—Real Estate and Buildings: 
Debits— 
(1) Open the accounts with the first cost or replacement value 
of all permanent plant investment represented by the 
; respective accounts ; 
(2) All expenditures for permanent additions. 
Credits— 
(1) Value of fixed assets sold, disposed of or otherwise taker 
out of service. 
Balance— 
Represents book value of fixed assets against which as off- 
setting accounts are the respective reserves for depreciation. 


4—DEFERRED ASSETS 
(4-1)—Prepaid Insurance: 


Debdits— 

(1) Open the account with the amount of unexpired insurance 
premiums ; 

(2) Subsequent insurance premiums. 

Credits— 

(1) Periodical charge equivalent to pro rata insurance cost for 
period ; ‘ : 

(2) All refunds and cancellations. 

Balance— 


Represents unexpired insurance premiums. 
(4-2)—Prepaid Taxes (if prepaid—see 6-4): 

Debits— 

(1) Open the account with total of unexpired taxes paid in ad- 
vance ; 

(2) Subsequent taxes paid in advance. 

Credits— 

(1) Amount equivalent to one-twelfth the annual tax to effect 
liquidation of monthly charge to taxes in the various 
expense groups. 

Balance— 

Represents taxes paid in advance. 
(4-3)—Prepaid Interest (See 6-6): 

Debits— 

(1) Open with balance of prepaid interest; 

(2) All subsequent prepaid interest. 

Credits— 

(1) With monthly proportions of interest accrued as to the items 
entered in this account as prepaid. 

Balance— 

Inventory of unused prepaid interest. 


5—INTANGIBLE ASSETS 
(5-1)—Patents: 
Debits— 
(1) Open the account with the estimated value of patents owned; 
(2) Cost of acquiring subsequent patents including all incidental . 
expenses. 
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Credits— 
(1) Pro rata amount equivalent to one-twelfth the annual charge 
for the extinguishment of patents. (If so treated.) 
Balance— 
Represents book value of patents owned. 
(5-2)—Good Will: 


Debits— 

With value of good will. 
Credits— 

With any depreciation of same. 
Balance— 


Net value of good will as carried. 


6—CURRENT LIABILITIES 
(6-1)—Notes Payable: 


Debits— 

(1) « Payments reducing the notes payable. 

Credits— 

(1) Open the account with the value of all outstanding notes 
payable; 

(2) All subsequent notes issued. 

Balance— 


Represents amount owed by the company on notes payable. 
(6-2)—Accounts Payable: 
Debits-- 
1) Payments of accounts payable; 
(2) With all contra charges to vendors’ accounts; 
(3) Value of material returned to vendors for credit; 
(4) With amount of notes given vendors; 


(5) With all trade or cash discounts allowed by vendors and 
earned. 


Credits— 

(1) Open the account with the total of vendors’ or purchase 
creditors’ accounts; 

(2) Total credits to accounts payable on the purchase journal. 

Balance— 

Represents net amount owed to creditors on open account. 
(6-3)—-Accrued Pay Roll: 

Debits— 

(1) Amount of wage and salary payments made during the 
period as represented by cash book entries; 

(2) With amounts paid as bonus. 


Credits— 


(1) Amount of wages, salaries and bonus earned during the 
period. 


Balance— 
Represents pay roll amounts accrued but unpaid. 
(6-4)—Accrued Taxes (If accrued—See 4-2): 
Debits— 
(1) Actual payment of taxes. 
Credits— 
(1) Monthly amount charged to operating expense. 
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Balance— 
war accrued amount of taxes accumulated but not yet 
ue. 
(6-5)—-Accrued Commissions: 
Debits— 
(1) Commissions actually paid agents or sales representatives. 
Credits— 
(1) All accrued commissions on sales billed (or orders taken) 
during the period, charging selling expenses. 
Balance— 
Represents commissions accrued but not paid. 
(6-6)—Accrued Interest (See 4-3): 
Dedits— 
(1) With interest paid as to items entered herein as accrued. 
Credits— 
(1) — the account with the amount of accrued interest 


npaid 
(2) With amounts accrued monthly on items where interest is 
accruing. 

Balance— 

Represents accrued interest on items payable accumulated but 
not yet paid. 

7—FIXED LIABILITIES 
(7-1)—Bonds Payable: 

Debits— 
(1) Payments reducing same 
Credits— 
(1) Open with balance of all outstanding bonds; 
(2) With all subsequent issues. 
Balance— 

Represents outstanding bonded indebtedness. 

(7-2)—Mortgages Payable: 
Debits— 
(1) Payments reducing the principal of mortgages payable. 
Credits— 
(1) Open the account with the total amount. due on the princi- 
pal of all mortgages payable; 

(2) Mortgages subsequently issued. 


Balance— i 
Represents total amount owing on mortgages payable. 


8—RESERVES 
(8-1)—Reserve for Depreciation on Machinery and Equipment: 
ata a for Depreciation on Buildings: 


Debits— 
(1) With that portion of the cost which has been depreciated 
of anything replaced or sold. 
Credits— 
(1) Open the account with the amount of reserve allowed for 
depreciation ; 
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(2) Depreciation charge to departmental or general expenses 
equivalent to a pro rata amount of the annual depreciation 
charge. 
Balanzce-- 

Represents the allowance for depreciation of permanent plant 
investments and maintained as offsetting accounts to the respec- 
tive fixed asset accounts. 

Note:—Ilf the present net book value (first cost less deprecia- 
tion amount) cannot be determined for any particular article re- 
placed, the first cost should be credited to the fixed asset account 
and charged to the corresponding reserve for depreciation. If, 
however, the article replaced is sold or otherwise disposed of at a 
scrap value, the first cost should be credited to the fixed asset 
account and first cost less scrap or exchange value should be 
charged to the corresponding reserve for depreciation. The scrap 
value should, of course, be charged to the purchaser. 

(8-3)—Reserve for Bad Debts: 

Debits— 

(1) With value of accounts receivable considered uncollectable, 
crediting the individual customers’ account so written off. 

Credits— 

(1) Open the account with an amount considered sufficient to 
cover all losses on accounts considered uncollectable; 

(2) Amount based on a percentage of sales billed to provide 
for losses on amounts charged during the period. 


Balance— 
Represents allowance reserved for losses on accounts receivable. 


9—CAPITAL LIABILITIES 


(9-1)—Capital Stock—Preferred Issued: 
(9-2)—Capital Stock—Common Issued: 


Debits—- : 

(1) With the par value of stock returned to or acquired by the 
company. 

Credits— 

(1) With the par value of stock outstanding. 

Balance— 


Represents the par value of issued capital stock outstanding. 
preferred and common, respectively 


19—SURPLUS AND PROFIT AND LOSS ACCOUNTS 
(10-1)—Surbdlus: 
Debits— ; 
(1) With the amount of dividends at annual closing. 
(2) With amount transferred from profit and loss (if loss) at 
annual closing period. 
Credits— 
(1) Open the account with the amount of undivided profits ; 
(2) With profits made during the current year transferred from 
profit and loss at annual closing. 
Balance— : 
Represents undivided profits, if a credit. 
Represents deficit, if a debit. 
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Note:—Make no entries to surplus account except at annual 
closing time. 
(10-2)—IJncome and Excess Profits Tax Account: 
Debits— 
With amount of income and excess profits tax paid. 
Credits— 
With any necessary adjustments. 
Balance— 
Represents amount of income and excess profits taxes paid. 
(10-3)—Dividends—Preferred Stock: 


Debits— 
(1) With the amount of dividends paid. 
Credits— 
(1) With debit to surplus at close of year. 
Balance— 


Represents dividends paid. 
(10-4)—Dividends--Common Stock: 


Debits— 

(1) With the amount of dividends paid. 
Credits— 

(1) With debit to surplus at close of year. 
Balance— : 


Represents dividends paid. 
(10-5)—Profit and Loss 
At Annual Closing Time: 

Debits— 

(1) With debit balance of cost of castings sales; 

(2) With debit balance of cost of miscellaneous sales; 

(3) With debit balance of freight out on sales; 

(4) With debit balance of administrative expenses; 

(5) With debit balance of selling expenses; 

(6) With debit balance of interest paid; 

(7) With debit balance of discount given; 

(8) With net amount of plant balances (Operating expense ac- 
counts Nos. 12-1 to 12-18 inclusive) if such amounts are 
debit balances; 

(9) With debit balance of adjustment account. 

At Annual Closing Times: 

Credits— 

(1) With credit balances of castings sales billed; 

(2) With credit balance of miscellaneous sales; 

(3) With credit balance of interest received; 

(4) With credit balance of discount taken; 

(5) With credit balance of interest on investments; 

(6) With net amount of plant balances (operative expense ac- 
counts 12-1 to 12-18 inclusive) if such amounts are credit 
balances ; 

(7) With credit balance of adjustment account. 


Balance—- 

Represents net profit or loss resulting from transactions of the 
period accumulated and should be transferred at end of the fiscal 
vear to surplus. 





(10-6)—Adjustment Account: 
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Debits— 

(1) With any determinable decrease in any particular account 
not traceable to some other account; 

(2) With necessary adjustments of any nature. 

Credits— 

(1) At closing periods with any determinable increase in any 
particular account not traceable to some other account. 

(2) With necessary adjustments of any nature. 

Balance— 

Represents adjustments necessarily made. 


(10-7)—Castings Sales: 


Debits— 

(1) With the billed amount of castings returned by cus- 
tomers ; 

(2) With allowances to customers as represented by credit mem- 
oranda if a sale reduction; 

(3) “With credit balance, transferring to profit and loss at annual 
closing time. 

Credits— 

(1) Total casting sales billed during the month as represented 
by the sales register, charging accounts receivable. 

Balance— 

Represents net sales billed. 


(10-8)—Cost of Casting Sales: 


Debits— 

(1) Cost value of all material shipped as represented by sum- 
mary of daily reports of shipments. 

Credits— 

(1) Cost of material returned by customers during the period; 

(2) With the debit balance at the end of closing periods charg- 
ing profit and loss. 

Balance— 

Represents net factory cost of shipments. 


(10-9)—Miscellaneous Sales: 


Debits— 

(1) With value at sale price of any returned sales. 
Credits— 

(1) With sale value of any nature other than castings sales. 
Balance— 


Value of miscellaneous sales. 


(10-10)—Cost of Miscellaneous Sales: 


Debits— 
(1) With cost of above sales. 
Credits— 
(1) With cost of any returned sales. 
Balance— 

Net cost of miscellaneous sales. 


(10-11)—Freight Out On Sales: 


Debits— 
(1) With all payments of transportation of any nature for 
delivery of goods to customers. 
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Credits-- 
(1) With necessary adjustments. 
Balance— 

Net cost of delivering sales to customers. 


(10-12)—Administrative Expenses: 
Debits— 
(1) With the aggregate of charges to all expense accounts 
classified as administrative expenses. 
Credits— 
(1) With debit balance at closing periods charging profit and 
loss. 
Balance— 
Represented aggregate of administrative expenses. 
(10-13)—Selling Expenses: 
Debits— 
(1) With the aggregate of charges to all expense accounts classi- 
fied as selling expenses. 
Credits— 
(1) With debit balance at closing periods charging profit and 
loss. 
Balance— 
Represented aggregate of selling expenses. 


1I—FINANCIAL PROFIT AND LOSS ACCOUNTS 


(11-1)—IJnterest Keceived: 
Debits— . 
(1) With necessary adjustments. 
Credits— , 
(1) With all interest received for balances or overdue accounts. 
Balance— 
Net interest received. 


(11-2)—Discount Taken: 


Debits— ; 

(1) With credit balance, transferring to profit and loss. 

Credits— 

(1) With all cash discounts earned; does not include trade 
discounts. 

Balance— 


Represents cash discounts earned. 
(11-3)—IJnterest Paid: 

Debits— 

(1) At closing periods with the amount of interest accrued for 
the month on items payable, crediting accrued interest or 
prepaid interest. 

Credits— 5 

(1) With debit balance, transferring to profit and loss. 

Balance— 

Represents amount of interest actually incurred. 


Note:—If interest is prepaid, the payment should be charged 
to prepaid interest (Acct. 4-3). The amount should be liquidated ° 
in monthly amounts to apportion the charge equitably over the 
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periods involved. Likewise, watch for action of accruing interest 
as explained in Account 6-6. 


(11-4)—Discount Given: 


Debits— 

(1) Cash discounts allowed customers—does not include trade 
discounts. 

Credits-— 


(1) With debit balance, transferring to profit and loss. 
Balance— 
Represents cash discounts allowed. 


(11-5)—Jnterest or Dividends on Investments: 


Debits— 
(1) With necessary adjustments. 
Credits—— 
(1) With interest or dividends received on investments. This 
should be treated as separate from regular commercial 
interest. 
Balance— 
Net results of regular income from outside investments. 


12—OPERATING EXPENSES 


Explanatory Note: 


Accounts 12-1 to 12-18 inclusive cover the actual operating 
accounts; i. e., those that appear in the actual cost sheet, either 
by pound or percentage. 

If reference is made to the skeleton statements, it will be noted 
that “Total to Date” is used, both in the body of the statement 
and in the comparative monthly statement. 

It is quite evident, therefore, that if we should have but one 
account for each burden and cost statement, and credit this with 
the transfer at predetermined rates to work in process, we would 
have no easy way of securing our “To date” figures. 

In order to make this easy, we: have two ledger accounts for 
each expense or burden account. 

One, bearing simply the name of the account, is for debits only, 
except where a credit is necessary to adjust or correct the debits. 

The other, bearing the account name followed by “Credits,” 
is for credits only of the transfers to work in process, except 
when a debit may be necessary to adjust or correct the credits. 

The result of this is that we have an accumulating figure for 
each kind of account which gives us from the general ledger trial 
balance the figures to use in our statements of “Total to Date” 
the monthly figures coming from our footings for the month’s 
transactions, which must balance with the entries for the month 
in the ledger account controlling each expense account. 

It is quickly seen, therefore, that the difference between the 
“debit” and “credit” account for each expense account is the over 
or under absorbed expense, and will and must agree with the 
monthly statements. 

eo we '&.'e o 

Accounts 12-19 to 12-22 inclusive need but a single account as 
they are to be entirely closed out each month, being simply col- 
lective accounts as a medium to split down these expenses to the 
actual operating accounts. 
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* *+ * * *& * 
(12-1)—Cost of Melt: 
Debits— An 
(1) Melting stock metals used (requisitions). 
(2) Labor (time cards). ; 
(3) Miscellaneous materials (requisitions). 
(4) Charges direct from purchase register (expense ledger charge 
slips). 
(5) Apportioned charges. 
Credits-- 
(1). Adjustments of debits only. 
(12-2)—Cost of Melt—Credits: 
Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Value of metal poured at the standard predetermined rate. 
(12-3)—Molding Burden—Direct Labor: 
Dedits— 
(1) Labor (time cards). 
(2) Materials (requisitions). 
(3) Charges direct from purchase journal (expense ledger 
charge slips). 
(4) Apportioned chargts 
Credits— 
(1) Adjustments of debits only. 
(12-4)—Molding Burden—Direct Labor—Credits: 
Debits— 
(1) Adjustment of credits only. 
Credits— 
(1) Amount equal to molding direct labor x standard rate. 
(t2-5)—Molding Burden—Machine Hour: 
Debits— 
(1) Labor (time cards) ; 
(2) Materials (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 
slips) ; 
(4) Apportioned charges of power and depreciation. 
Credits— 
(1) Adjustment of debits only. 
(12-6)—Molding Burden—Machine Hour—Credits: 
Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Amount equal to actual machine hours used x standard rate 
per hour. 
(12-7)—Molding Sand Cost (If used): 
Debits 
(1) Labor (time tickets) ; 
(2) Materials (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 
slips). 
Credits— : 
(1) Adjustments of debits only, 
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(12-8)—Molding Sand Cost—Credits (If used): 
Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Amount equal to total metal poured x standard rate per 
pound. 
(12-9)—Flask Cost (Jf used): 
Debits— 
(1) Labor (time tickets) ; 
(2) Materials (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 
slips) ; 
(4) With total monthly charges in pattern shop expense accounts 
Nos. 704 and 705 (by transfer). 
Credits— 
(1) Adjustments of debits only. 


(12-10)—Flask Cost—Credits (If used): 


Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Amount equal to total good castings x standard rate per 
pound. 
(12-11)—Coremaking Burden—Direct Labor: 
Debits— 


(1) Labor (time tickets) ; 
(2) Material (requisitions) ; 
(3) “ direct from purchase journal (expense ledger charge 
slips) ; 
(4) Apportioned charges. 
Credits— 
(1) Adjustments of debits only. 
(12-12)—Coremaking Burden—Direct Labor—Credits: 
Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Amount equal to coremaking direct labor x standard rate. 
(12-13)—Coremaking Burden—Machine Hour: 
Debdits— 
(1) Labor (time tickets) ; 
(2) Material (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 
slips) ; 
‘4) Apportioned charges. 
Credits— 
(1) Adjustments of debits only. 
(12-14)—Coremaking Burden—Machine Hour—Credits: 
Debits— 
(1) Adjustments of credits only. 
Credits—- 
(1) Amount equal to actual machine hours used x standard 
rate per hour. 
(12-15)—Finishing Cost: 
Dedits— 
(1) Labor (direct and indirect unless in large plants) (time 
tickets) ; 





“seen 


Cost Accounting System 139 


(2) Material (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 


slips) ; 
(4) Apportioned charges. 
Credits— 


(1) Adjustments of debits only. 
(12-16)—Finishing Cost—Credits: 
Debits— 
(1) Adjustments of credits only. 
Credits— 
(1) Amount equal to molding and core direct labor x standard 
rate. 
(12-17)—-Annealing Cost: 
Debits— 
(1) Labor (time tickets) ; 
(2) Material (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 


slips) ; ‘ 
(4) Apportioned charges. 
Credits— 


(1) Adjustments of debits only. 
(12-18)—Annealing Cost—Credits: 


Debits— ° 
(1) Adjustments of credits only. 
Credits— 


(1) Amount equal to total good castings x standard rate. 
(12-19)—Power, Light and Heat: 


Debits— 
(1) Labor (time cards) ; 
; (2) Material (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 
slips) ; 
(4) Apportioned charges. 
Credits— 


(1) With total net balance at the close of each month distributed 
on a percentage or other basis to the various operating 
accounts as explained elsewhere. 

Balance— 

There should be no balance. 


(12-20)—Pattern Shop Expense: 
Debits— 
(1) Labor (time tickets) ; 
(2) Materials (requisitions) ; 
(3) Charges direct from purchase journal (expense ledger charge 


slips) ; 

(4) Apportioned charges. 

Credits— 

(1) With amount in order 702 charging molding burden—direct 
labor. 


(2) With amount in order 703 charging coremaking burden— 

direct labor. 
(3) With amounts in orders 704 and 705, charging flask cost. 
(4) With amount of residue as directed. 
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Baiance— 

There should be no balance. 

Note:—If pattern shop is operated as a producing department, 
and not ‘solely as a co-operating department, the accounting shall 
be changed to correspond to the condition and provision made 
for: 

1—Pattern production orders; 

2—Pattern productive labor ; 

3—Pattern shop expense account; 

4—Pattern work in process. material and cost compilation 

changed accordingly. 
(12-21)—-General Expense: 

Debits— 

(1) Labor (time tickets) ; 

(2) Material (requisitions) ; 

(3) Charges direct from purchase journal (expense ledger debit 

s slips) ; 

(4+) Apportioned charges. 

Credits— 

(1) With total net balance at end of each month distributed on 
the prescribed basis to each operating account. 

Balance— 

There should be no balance. 

(12-22)—Expense Ledger Account: 

Debits— 

(1) At end of each month with total of charges made direct 
to operating accounts, which charges are represented by 
expense ledger charge slips. 

Credits— 

(1) With the total of expense ledger charge slips charging the 
various operating accounts. 

Balance— 

ff any balance exists, it is in error, and the charge slips in 
the files for month should be checked back to the purchase 
journal. 

13—SUNDRY GENERAL LEDGER ACCOUNTS 

In this section of the ledger will be located all sundry accounts 
with firms and individuals, irrespective of whether their balance 
is debit or credit. 

There are always a certain number of accounts that float 
around without any particular home, and this is the place to put 
all such. 

When making up a statement, the accounts classify themselves 
according to their balance into two classes, i. e.: 

General ledger accounts receivable; 
General ledger accounts payable. 

They will be so entered in the statements immediately under 

the accounts receivable, and accounts payable respectively. 
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COMMENTS REGARDING STARTING COST WORK 


While these comments are in numbered sequence, prac- 
tically all may and should be handled at once. 

First:—Get your house in order. 

(a) Clean up your shop. 

(b) See that a day’s work goes through your entire shop 
in a day—that is—that each department is so tuned up with 
the others that there is a steady flow of work. Above all 
things, see that all work goes through and out of shop in 
sequence of the originating pouring of castings, except that you 
provide storage or accumulation points for the sorting and 
classifying of like castings in order to put them through finish- 
ing operations in lots. , 

(c) The foregoing is absolutely necessary; system or no 
system of costs, as it is only good business. But no system 
of costs or production follow up is worth a snap of a finger 
unless the plant is onto its job as to orderliness, and common 
everyday clean cut handling of its details. 

Second:--Get your raw materials and supplies under 
proper storage control. If you have no stock room—build one. 
Why should you pay your good money. for material—and then 
let anyone at all dip in to their hearts’ content? 

Third :—Get a clock for all employes to ring in and out on, 
so that you have some sound basis for timekeeping. 


K aK * ok * OK 


When you get squared away, with materials in stock rooms, 
and your pig iron, etc., in order, then start records. 

Fourth:—It is most important to have a proper production 
order. Never mind what it is if you provide for telling your 
shop what and how many to make. While doing this, provide a 
method to record what is made, so that you know in each 
department just how your work is progressing. See how easy 
it is when: your shop keeps it going. 

Fifth:—Start time cards. Best to be 3” x 5” for easy 
filing. One job of one man for one day only to a time card. 
If possible, have your time recorded by timekeeper. Bad busi- 
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ness depending on a laborer to be a record keeper; besides it’s 
cheaper to specialise clerical work vs. mechanical. 

Sixth:—Put into use the code of expense order shown 
herewith. You.will delight in knowing where your money is 
going. 

Seventh:—Let no material be used without a record. 
Requisitions 4” x 6” are best, as they fit a standard file—get 
an old crank for a storekeeper and he will pay for his salary 
many times over in reduced material costs. 































Eighth:—Provide a real man to handle your costs. One 
who understands the plant operations, and who understands the 
office end. , Jt will pay—and pay well. Cost work is not a boy’s 
job, and if made so had better be left alone. 





+e & £4 
Remember this. The finding of costs accomplishes two 
things : 
First:—Tells you what you must charge for your goods | 
to make a profit. 
Second :—And perhaps the greater point of the two, it tells 
you just where your money goes—and if you go at it in a 
red-blooded way, you can make large cuts in your costs. 





Forms? The least part of the game, except to have 
them the best for economical handling. The forms are the 
vehicles only of what you collect. The biggest thing is to 
get behind it—everyone pulling the same way, realizing that’ 
costs must be Rnown. 
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Industrial Democracy and the 
Foreman 


By JoHn Carper, New York. 


During the past twelve months it has been the privilege 
of the writer to confer with several thousand executives and 
foremen affiliated with industries located in 10 different states. 
These industries included foundries, machine shops, iron and 
steel mills and workers in wood, rubber, leather, textiles, 
jewelry and wearing apparel. These conferences were a 
part of an educational program for executives and foremen 
undertaken in private groups usually embracing the complete 
staff of one plant at a‘time, though several meetings were 
in the nature of joint conferences with some _ hundreds 
present. 

The object of this paper is to present some account of 
how our executives and foremen are being taught to think 
about industrial relations and what reactions they have with 
the workman in regard to his status and claims for considera- 
tion. The writer believes that all machinery for improving 
the relations between capital and labor should be _ based 
upon knowledge and a correct analysis of the facts and that 
these should be obtained from the original sources and not 
assumed as is too often the case. 


What Then are the Facts? 


What, then, are the facts revealed by these numerous 
contacts and the very frank expression of opinion and ex- 
perience which obtains in such private gatherings for economic 
education? 

In such meetings the spirit of the age is clearly manifest. 
History shows that great economic and social forces flow 
like a tide over communities only half conscious of that which ° 
is befalling them. Wise statesmen and business men are 

145 











146 American Foundrymen’s Association 


those who foresee what time is thus bringing, and try to 
shape institutions and mold men’s thought and purpose in 
accordance with the change that is silently surrounding them. 
The unwise are those who bring nothing constructive 
to the process and who greatly imperil the future of mankind 
by leaving great questions to be fought out between ignorant 
change on one hand and ignorant opposition to change on 
the other. Happily the spirit of change, in industry at least, 
is constantly becoming better informed, and we demand 
that all programs of reconstruction be submitted to the test 
of economic soundness. Nevertheless we must be prepared 
for change. Political democracy is now recognized to be 
fundamentally dependent upon industrial democracy. The 
latter is inevitable in our social evolution but it has no ter- 
rors for the open-minded student of affairs. It is not revo- 
lutionary but the harbinger of peace and co-operation. 


We can no longer live industrially in compartments. The 
safety man, the foundry foreman, the employment manager 
and all others who touch industry on its social side must, 
in the opinion of the writer, fuse their efforts effectively 
with other foremen, superintendents, employers and employes 
on a plan that permits of self-expression and self-determina- 
tion on the part of the workman in everything that touches 
his industrial interests. 


The Program of the Age 


The spirit of the age discloses an increased moral sensi- 
tiveness and a development of public conscience in every walk 
of life. The program of the age is the conservation of all 
material and vital resources and the program of industry is 
the more efficient use of that which has been conserved and 
a demand that service to society shall be the sole basis of 
its distribution. 

The progress of science which did so much for the 
nineteenth century and for civilization gave us something 
much greater, namely, the scientific spirit, with its scrupulous 
verification, its intellectual morality, its serenity and _ its 
habitual resnonse to any disclosure of the truth. This is the 
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spirit which has now invaded industry and it cannot be 
restricted to the mechanical ways and means of efficient pro- 
duction. It reaches out to the morals and manners of indus- 
try and demands the truth, the whole truth and nothing but 
the truth about all the people, things and policies involved. 

To some this is a disturbing prospect but to those whose 
motto is “To make goods plentiful and men dear” it is an 
earnest that they will succeed. Too many are concerned today 
about only one or the other of these objects but there is no 
satisfying future unless we aim at and attain both and the 
proved economies of specialized large-scale production are 
indispensable to our modern civilization. 


Industry Must Be Democratic 


When we do so realize that, modern production methods 
at their best, though calculated to increase individual and 
national well-being, will not of themselves produce industrial 
contentment. Economic friction, even in the best-ordered in- 
dustrial families, is the inevitable price we must pay for 
a democratic basis of existence and the great majority of us 
are convinced that it is well worth the price. In fact we 
have really no choice in the matter. It is quite useless in our 
day to fence off any large portion of human activities and 
interests and declare that self-expression and self-determina- 
tion may not operate there. Yet the plain facts of our 
industrial relations are so over-laid by various theories of 
reconstructing them that the public and many executives are 
bewildered and are asking for a precise answer to the ques- 
tion, “What does the workman want?” 

It is of the essence of good management and foreman- 
ship to be able to answer this question and to arrive at 
sound ideas as to the reasonableness of these wants, and as 
to the possibility of meeting them in a way which will insure 
general prosperity instead of weakly yielding to force or 
political pressure on opportunist issues. Most of us are 
intimately connected with industry and have been so all our. 
lives, and we know that, while details may be lacking here 
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and there, there is no difficulty in sympathetically interpreting 
the workman’s mind when you live in close contact with him. 


What the Workman Wants 


The facts about modern management and industrial un- 
rest are briefly these: Not due primarily to the great war 
but simply intensified by it, the worker is putting forward new 
claims for consideration and also some old ones which had 
not been generally conceded. 

The workman demands more liberty in industry—a share 
in the policies of management so far as they touch his interests. 
In so doing he rarely adopts any one of the schemes of 
social reconstruction which are pressed upon his attention 
today, nor does he mean to dispense with or overrule the 
superior ability, knowledge and experience admittedly neces- 
sary in the general conduct of a plant by its managers and 
owners. 

There are schemes which propose to lay violent hands 
on all capital with no adequate. care for skilled direction 
but the workman’s desire is for a change in the spirit of 
industry and that change is being welcomed by all thoughtful 
owners and executives. 

The workman wants to be treated as an intelligent par- 
ticipator in industry, not merely as the seller of a commodity. 
He wants to be consulted, to have some things explained tu 
him in the first instance, not merely thrown at him or 
arbitrarily imposed on him by bulletins, orders or decisions 
to which he was not a party. 

To this the employer and foreman, still mentally in the 
last century, say “Can’t we do anything we like with our own 
things and plans in our own plant?” The answer is that there 
is no law against trying it but that, if we are wise, we won't 
attempt to play a lone hand with the personal interests of 
others. 

This desire of the workman is often voiced in his own 
plant, and to his own foreman, even when it does not reach 
his employer, and it is always latent today. Too often, for 
lack of an opportunity to express himself to his employer, 
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it is voiced for him by people outside of his daily round, 
some of whom misrepresent him and are not at all scrupulous 
about writing between the lines things which the workman 
is not asking for. 

The desire of the workman to have such representation 
as he pleases on all matters affecting him seems a reasonable 
and laudable claim and employers following modern produc- 
tion methods and management at their best must concede it. 
If they are wise they will welcome it, and those’ who are 


do so. 


Obstacles to Progress 


When the machinery in -any plant does not exist for 
easy expression of employe opinion and desire, or when 
supervisors and foremen deal arbitrarily with it, workmen 
are gradually convinced that democracy is forbidden and 
are driven to express: themselves through outside organiza- 
tion and mass action upon issues which sometimes concern 
only a few of their number. Often such a result is the 
effect of deliberate company policy, but sometimes the super- 
visor undertakes to suppress employe opinion for a_ while, 
only to have a more serious issue ultimately forced upon 
his employer through his mistaken action. 

Instances of all these difficulties which emerged in class 
conferences and investigation, shows that the employer is 
usually at fault for the existence of foremen who feel that 
repression will be tolerated if they can only “put it over.” 
Some collapses in apparent industrial stability have been 
proved to be due to the death or sudden withdrawal of 
such men of commanding personality at critical moments in 
the history of a concern. 

Under such conditions, exasperated and suspicious massed 
employes are able at times to exert great power without 
responsibility and without much regard to the merits of the 
original demand. Employers have suffered greatly under this 
head, nevertheless the ultimate remedy is not to fight and, 
if possible, defeat such organized forces in your own plant 
but to confer real responsibility by taking your people into 
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consultation. This may seem an obvious procedure but on 
the testimony of many foremen it is frequently omitted. 


What is Happening Abroad 

One of the features of my conferences with foremen 
and managers has been their deep interest in what is happen- 
ing to industry abroad and it is important that they should 
understand the situation there and should realize the way 
out for American industry in its much happier circumstances. 

In spite of various optimistic reports the fact is that 
industry abroad has entered upon a stormy and dangerous 
sea. In any case it would have had to face serious problems 
but the war has accentuated everyone of them. The refram- 
ing of the social order and the readjustment of industrial 
relations there will take years and will prove a severe test 
but it must be carried through so as to satisfy the social 
aspirations of the democratic peoples involved. 

In so doing it will doubtless have to shed many programs 
inconsistent with the industrial efficiency upon which our 
modern civilization wholly depends, and we need not be unduly 
alarmed at the radical nature of the first drafts of some of 
these programs. In England at least there has been for 
many years a highly intellectualized socialist program which 
has never materialized. 

Much justifiable discontent, however, exists abroad which 
has no reasonable counterpart here. Some of it is temporary 
and due to the unavoidable stagnation and disorganization 
after the war amongst nations whose productive energies 
and liberties were monopolized for defense purposes to an 
extent of which we have no conception. Those of us who 
were in France in the dark days of 1916-17 realized what 
general arrest of normal industry meant. 

But some of the present industrial friction abroad is due 
to prewar grievances which were never adjusted and the 
work people of England who, out of patriotism, postponed 
their desires for five long years full of sacrifice, are in an 
ugly mood, not conducive to wise action. At the same time 
they are being served by men of great shrewdness and intel- 
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lectual ability who made short work of the weak defenses 
of employers, whose case for private operation of industry 
was very inadequately presented. 

Incited by clever, eloquent advocates of attractive schemes 
claiming to provide more wealth for all by less work, and 
moved to indignation by some of the disclosures regarding 
mining conditions, these people have endorsed the most 
fallacious doctrines and are liable to become the victims of 
hastily conceived and ill-advised reforms for which their 
legislatures have received no mandate from the people at 
large. 

Such is the condition across the Atlantic where the whole 
social well-being is in the melting pot and industry is marking 
time. Russian industrial policy is a thing apart, a crazy- 
quilt the making of which demands the close attention of 
American engineers, employers and employes, if our industrial 
relations are to be kept sane and our industrial democracy 
not merely an attractive screen for gross tyranny. 


What is Happening in America 


What of American industry? Contrasted with Euro- 
pean, the members of these executive conferences say regarding 
the war, “It never touched us.” Yet of the European indus- 
trial unrest we have more than echoes here, though we are 
prosperous far beyond our anticipations of a year ago. We 
have every prospect of greater prosperity if we keep our 
heads and bend our backs to producing the goods and services 
which are now so scarce and dear, instead of loafing on 
the job and trying to cut corners. 

Some of our plants are, possibly, in too great a hurry 
to substitute copies of the representative machinery which 
became fashionable and almost a necessity abroad during the 
war, for the slower and less showy process of economic edu- 
cation as the solution for industrial friction. The latter com- 
bined with utter frankness on the part of employers toward 
labor will go far toward harmony. 

This much at least is probable, that hopeful expectations 
from the institution of works’ councils and of committee 
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representations, can only be reasonably entertained when the 
foremen and executives who represent the ownership in such 
bodies are competently informed, energized, sympathetic and 
keenly desirous to get at the truth and to solve all difficulties 
on the sound economic grounds which alone insure permanent 
settlements. 


Economic Education of Foremen Essential 

An analysis of the intelligence and perceptions of the 
many executives with whom personal contacts have been 
made has convinced the writer that they will never be educated 
economically merely by membership in such councils. It is 
absolutely necessary that our foremen should bring economic 
education into such meetings. 

Some of the smaller employers need the training as much 
as do their men and all employers would benefit from hear- 
ing their foremen talk out in the privacy of the family circle 
on topics not usually discussed in their business conferences 
but vital to the business none the less. It is quite evident 
that not a few concerns have failed to sell their policies to 
their own foremen, and to their considerable loss. 

Much of this is due to the fact that many chief execu- 
tives are poor mixers and have no gift for imparting informa- 
tion to people of a different educational standard. It was 
also found that some foremen in industry actually think less 
about industrial relations and know less than some of their 
own workmen and the low educational caliber in economic 
matters of the foremen in most of our industries is remark- 
able, considering the effective part they might play in happily 
and justly reconciling not a few industrial differences at their 
inception. 

This is not wholly or chiefly the fault of the foremen. 
They are usually selected largely for their technical proficiency 
in their own particular branch and then are forgotten by the 
management so far as the engineering of men is concerned. 
Even where they have been theoretically assented to, such 
things in practice are purely secondary matters with many 
employers, The number of plants with good policies and poor 
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practice in this respect is remarkable and has led to the 
organization of an effective service in this direction. 

The generous treatment of foremen and the steady 
drawing-out of their capacities for leadership and for inter- 
preting to workmen the policies and ideals of liberal-minded 
owners is the open secret of some of our most happy and 
contented businesses. 


How the Workman Thinks 


What do we find when the workman gets representation 
and comes down to details? What is the attitude of mind he 
discloses? These conferences have shown that some of his 
unrest vanishes readily before personal contact and vanishes 
for good, but we also find that he entertains fallacies and 
misconceptions about industry to which he clings tenaciously, 
and to which many of our foremen, who are frequently the 
sole source of enlightenment, are not qualified to make an 
adequate response. . 

Our foremen are too often during periods of industrial 
friction mere onlookers when they might be efficient leaders 
and molders of thought among the small groups which they 
supervise. Here are a few of the ideas which guide the aver- 
age workman in judging his employer: 


1.—He is all for the concrete, the direct,.and the personal. 
He must be shown effectively how each: proposal would 
affect his own industry, his own plant, and especially 
his own job. 

2.—He frequenily believes that all his aspirations and the 
claims of nis trade on industry could easily be sausfied 
here and now out of present profits and with no more 
production. 

3—He often claims that “raising the sales price’ 
settle all his employer’s difficulties, reward them both 
more liberally, and possibly reduce the effort demand- 
ed of them. 

4—When the obvious objection to this in its effect on all 
other trades and commodities is pointed out he says, 
“Well, let them pass the raise on also.” 


’ 


will 


5.—Not a few workmen act on a conviction that it is a 
distinct advantage to employment and labor to restrict 
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output and that in doing so they are performing a moral 
duty to themselves and their trades. 


6—Finally, the average workman is little interested in 
community or national welfare. The public interest as 
a rule is too remote for him to be influenced by it. 
He often has the ideas that there is just so much work 
to go round, that profit is always a certainty, and these 
fallacies lie at the bottom of many stubborn and fool- 
ish quarrels in which they are never even mentioned. 


What Our Foremen Lack 


It may be said that these are commonplaces in the indus- 
trial world, but we wish to emphasize here that they are com- 
monplaces to which several thousand foremen had no effective 
answer where it would have done most good. 


It is our experience that large numbers of foremen 
ranging from 25 to 65 years of age can be sufficiently edu- 
cated in a very short time by intensive processes to appre- 
ciate the industrial economics and human engineering of their 
job and to apply such teaching with enthusiasm in their 
daily routine. 

Certain it is that no ideas which we fail to sell to our 
foremen can be permanently conveyed to our workmen, and 
while a wealth of endeavor is being expended on the moving 
soil of labor at present we should not overlook the perma- 
nency of a liberal investment in the education of our numer- 
ous minor executives. 

Apart from technical proficiency, our extensive survey 
has revealed the same lack of training in the methods and 
principles of modern production as it did in handling men. 
Production methods are being increasingly elaborated by 
experts and converted into systems of operation but it is 
generally admitted by employers that unless these are related 
in the minds of the foremen to general industrial practice 
they awaken little interest. 

Education for leadership in handling men and things has 
usually been concentrated on young men preparing for the 
higher positions, but the. workman makes his contacts and 
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has most of his differences with the foreman and judges 
his employer accordingly. 

For over a year intensive three-month courses have been 
given to several thousand foremen and executives in many 
plant groups. These have covered personal development, 
handling men, production principles and industrial economics ; 
not in academic form but through four special channels, 
namely: Simple brief texts ‘specially written for foremen; 
practical problems of leadership on which they correspond; 
lectures at intervals of two weeks to each group; and open 
discussions after lectures at which any topic is admissible. 

The method is the Plattsburg one of short intensive 
training. It is found that any group of associated foremen 
can be effectively held together for that time with increasing 
interest. They have not the zest of adolescents for long- 
continued studies but they do respond to interesting brief 
courses. 

The reactions of executives in widely differing indus- 
tries in the discussions have been remarkable. Apparently 
no such opportunity has ever been afforded them though 
there is much about which they are curious. They practically 
talk on the same topics and many employers have testified 
that such an intellectual awakening has served many of the 
purposes of “a council of the whole” for the foremen of their 
plants. 

A number of the classes have permanently organized 
on this basis. In the small plants it has been felt that such 
an enlightened, energized body of foremen in any concern 
might well form with the mass of the employes “a committee 
of the whole” on all industrial relations. 


The High Cost of Living 


Naturally among several thousand foremen, a class which 
did not profit like labor in -recent years, the cost of living 
in one phase or another was a frequent topic. Here are the 
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conclusions arrived at in conference after careful discussion 
of facts and principles: 


1.—Mankind can only have what it earns. The fifty-cent 
dollar in the American pay envelope is due partly to 
unavoidable currency and credit inflation but chiefly to 
the scarcity of goods and services. We must continue 
our war-thrift and diligence, in spite of the temptation 
to relax, until we have paid our debts. 

2.—No juggling or jockeying by law, compromise or force 
with wages and hours of labor will bring the desired 
ease and comfort unless it is associated with greater 
effort or better directed effort. The ugly weapons 
of direct action and the general strike are a_ betrayal 
of representative government. 

3.—The effects of proposed conscription of wealth cannot 
be confined to the rich. They spread everywhere and 
the poor are least able to bear them. Private enter- 
prise can always produce more goods at less cost than 
socialized industry with its loose, extravagant con- 
trol and absence of the economic urge. The way in 
which goods should be divided is always open to ad- 

justment by common consent in a democracy but the 

goods we must have and every proposed new road to free- 


dom must guarantee them. None of them does. 


4—The laws of economics are as rigid and immutable as the 
laws of physics. It would be just as easy to produce per- 
petual motion as to provide for a community which goes 
indifferently through the motions of production and then 
calls upon its government to divide something which it has 


not produced. 

5.—The high cost of high living has not a little to do with the 
present unrest but there is no single cause for our trou- 
bles and no single remedy. “Profiteering” does not explain 
them, though it greatly aggravates public feeling; it calls 
for firm repression when practiced by either side in 
industry. 


Conclusions 


The relation of industry to the four partners concerned, 
namely labor, capital, brains and public interest, was studied 
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in each class of foremen with special reference to the condi- 
tions of harmony and productiveness. Here are the con- 
clusions arrived at: 


The workman will be contented as a rule if he obtains: 


1.—Security of employment. 

2.—A voice in fixing employment conditions. 
3.—A fair share of the profits. 

4—Working hours yielding reasonable leisure. 
5.—Prevention of profiteering. 

6.—Suitable housing and welfare provision. 
7.—Economic instruction. 


8—Opportunity to rise. 
The contented workman will co-operate if there is: 


1—Elimination of all suspicion of his employer. 
2.—Creation of confidence between him and the executives. 
3.—Recognition of mutual interest in industry. 
4—Creation of machinery for facilitating acquaintance. 


5.—Absence of all paternalism in industrial relations. 


The contented and co-operative employe will be excep- 
tionally efficient and productive if he is scientifically directed 
with special incentives, modern methods and appliances and if 
he ignores all labor restrictions on output and narrow trade 
demarcations. 

Contentment in the workman is purely relative. In demo- 
cratic industry and life a healthy discontent is the normal 
attitude of forward-looking people. Hence it is useless in 
our day for employers to aim at and plan for a quite docile 
organization of human units as some have done. American 
and alien alike should be encouraged in self-expression and 
given sufficient education about the nature of industry to use 
their self-determination intelligently. 

In too many cases both workers and foremen are allowed 
to drift, so far as improving their intelligence is concerned. 
In connection with personal ambition the subject of profit 
sharing was extensively discussed and it was the general 
conclusion that no long-deferred benefit, or reward more dis~- 
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tant than two weeks, has much influence upon a workman’s 
output, though it might affect labor turnover and general 
conditions favorably. 

Democracy is Altruistic 

The moral effect of free discussion after study and 
lectures on these topics and many others was very marked. 
Many of the. foremen were keenly anxious to know “where 
the boss stood” and nothing was lost by the utmost frank- 
ness on all sides in these private meetings. The “boss” did 
not always stand where he should and his education was 
admittedly improved by going to school once more “with the 
boys.” , 

It was recognized that there are theories before us today 
for reconstructing society which plan for man solely as a 
gain-seeking animal. The theory that no man will make any 
sacrifice for liberty or for love but only for gain is held by 
the cynics in office, shop and street but it is poor business, for 
it is not true. 

Democracy vigorously denies these assumptions. It banks 
with confidence on men as givers as well as getters and it 
knows that knowledge touched with emotion is always inven- 
tive, ingenious, persistent and victorious. Let us provide this 
knowledge liberally for the noncommissioned officers of indus- 
try—our foremen—and it will soon spread to the ranks. 
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Training Men for Foundry Work 
By C. C. ScHoen, Stamford, Conn. 


During the stress of war, the training and dilution serv- 
ice of the United States department of labor was established 
for the purpose of recommending and developing efficient 
shop training methods in factories that would help to elim- 
inate industrial inefficiency, overcome the shortage of labor 
and stimulate production of munitions. 

It was discovered that many -helpful features of organized 
training as applied to the production of war materials were 
equally applicable to peacetime industry. Therefore, imme- 
diately after the signing of the armistice this service was 
reorganized under the name of the United States training 
service to assist all industries, desiring assistance, to establish 
methods of training their workers within their shops. Among 
the industries that requested assistance of this service were 
machine, tool, textile, shoe, rubber, foundry and others. 

With the number of available training experts limited, 
and a due date of June 30 set for the completion of this 
work, C. T. Clayton, director of the service, realized that 
only a fraction of those factories seeking help could be 
accommodated, and therefore delegated to different commit- 
tees the task of outlining recommendations applicable to the 
particular industries most urgently requiring and desiring 
assistance. 

The committee on foundry training confined its activi- 
ties to the following schedule: 

1. Confer with foundry organizations, clubs, 
owners and managers throughout the country, to ascer- 
tain their attitude and opinion. 

2. Determine by means of a questionnaire— 

(a) Character and extent of training being 
carried on at present. 

(b) Reasons for present lack of training. 

(c) Extent to which training is desired. 
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FIG. 1—-RELATION OF NUMBER OF APPRENTICES TO NUMBER OF SKILLED WORKMEN 
Chart showing relation of general foundry apprentices, molder apprentices and coremaker 
apprentices, to the number of apprentices permitted in agreement of the m U. @ . A. 
and to the number of foundries in which the apprentices are employed and to the number of 
skilled help in these foundries 
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3. Outline recommendations for the  guid- 
ance of those instituting foundry train- 
ing covering apprenticeship training, up- 
grading and training of foremen. 


The foundry organizations that we conferred with were 
not only interested and enthusiastic, but appointed commit- 
tees to co-operate with us. Aside from a small minority 
(less than 1 per cent) the owners and managers were very 
enthusiastic and pledged their support. About 1 per cent 
of the 646 foundries investigated have a definite program 
and less than 1 per cent give technical instruction. Of the 
440 foundries replying on the upgrading question, 65 per 
cent are active in upgrading their help. The chart shown 
as Fig. 1 illustrates the extent to which training is-carried on 
at present in foundries located in different parts of the 
country. 

Considering the high ‘turn-over prevalent in foundry 
apprenticeship, which in some cases has been given as high 
as 150 per cent, it is evident that the number completing 
their apprenticeship is very small. In general, the following 
reasons were given for the present lack of apprenticeship 
training : 


1. Reluctance of young men to engage in foundry 
work. 

2. Ease with which many young men with limited ex- 
perience and knowledge can secure employment as 
journeymen. 

3. The tendency of foundry employes to discourage 
apprentices. 

4. Inability of foundry owners to master their train- 
ing problems, etc. 


Causes of the reluctance of young men to engage in found- 
ry work have been given as low wages, unsanitary conditions, 
laborious work, monotonous routine, adverse influence of pub- 
lic schools, the four-year apprenticeship clause, lack of any 
sound, practical, or definite training program, and lack of proper 
incentives. 

The effect of these causes on foundry apprenticeship, as 
illustrated “by the chart, is the low percentage of apprentices 








162 American Foundrymen’s Association 


entering this work and, as you all know, the result that few 
of those who enter complete their apprenticeship. 

In order to solve the wage problem, a few foundries make 
a practice of studying the cost of living in their town and 
granting apprentices’ cost of living plus a percentage, ranging 
from 10 to 70 per cent. The highest percentage is paid to 
apprentices in their last year of apprenticeship. 

A handicap, which many foundries have applied to their 


apprenticeship systems, is “inertia of habit.” Systems with the 
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FIG. 2—TYPICAL RECORD CARD USED IN UPGRADING SYSTEMS 


indentured agreements and rates of pay instituted 15 years 
ago, are still in use, although perhaps not operating. 
Working toward the elimination of the effect of low wages, 
the four-year apprenticeship clause, the institution of proper 
incentives, etc., a plan is being developed whereby an appren- 
tice’s work, length of indentured period and compensation is 
dependent upon merit and accomplishment rather than time. 
This involves placing all apprentices on a two months’ trial, 
and those accepted at the end of every six-month period 
are graded into classes as follows: 
Class A, apprentices serving 825 hours per period 
Class B, apprentices serving 962 hours per period. 
Class C, apprentices serving 1100 hours per period. 
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The compensation is as follows: 

Periods of entire course....... Roy Bue Bo oa 2 § 

Per cent of journeyman’s pay.. 33 36 39 43 47 52 58 66 

To overcome the laborious and unsanitary conditions exist- 
ing in many foundries, the adoption of sanitary, safety and 
labor-saving regulations, as recommended by the American 
Foundrymen’s association and others is recommended. The 
following quotation from a letter received is indicative of what 
is being accomplished in this direction: 

“* * * We are trying to gradually induce men to be- 
come foundry employes and to place the entire foundry on 
a higher plane, as we find that the average workman seems 
to feel that the foundry is hard work indeed and disagreeable 
place to work. To offset this, we have built what we believe 
to be the lightest, cleanest and best ventilated foundry in the 
United States; have installed lockers for the men’s clothes, 
shower baths, drinking fountains, ample ventilation for sum- 
mer and ample heating in the winter; which makes the foundry 
a comfortable and desirable place to work in.” 


To eliminate the condition of monotony, and to work 
toward a sound, practical and definite training program, the 
committee recommends a more general routing of apprentices 
into the different branches of foundry work and co-ordinating 
this practical experience with definite, practical technical in- 
struction. 

The machine and tool industry in a few cities has striven 
to acquaint the public school authorities with the importance of 
its trade by delegating a competent mechanic or engineer to 
lecture before the teachers’ association on the character and 
importance of its work, and the opportunities existing for 
development. I am quite certain that a half-hour talk by a 
competent foundryman to a group of public school representa- 
tives would arouse in them a deep interest and respect for the 
foundrymen’s trade. 

The ease with which many. young men, with limited knowl- 
edge and experience, can secure employment as journeymen is 
a direct result of lack of training. We have established a low 
standard in the foundry and apprentices apparently find a short 
term sufficient to measure up to the standard set. 
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The tendency of foundry employes to discourage appren- 
tices must be overcome through education. Many employes 
sincerely and honestly discourage apprentices because they 
labor under unsanitary and unsafe conditions. There are other 
employes, however, who discourage apprentices because of 
selfish motives. Cases have been brought to light where jour- 
neymen and foremen advised apprentices that a study of tech- 
nical subjects was nonessential and at the same time they 
secured for their private study copies of lessons given appren- 
tices. 

A number of foundrymen complain of journeymen discour- 
aging apprentices in order to minimize the number of available 
molders. 

The inability of foundry owners to master their training 
problems is chiefly due to lack of knowledge of the subject and 
the fact that they too often delegate this work to an over- 
burdened foreman or a person incompetent to effectively oper- 
ate the plan. 

A clear conception of the purpose in view, an understand- 
ing of the methods and kind of authority necessary to achieve 
this purpose, ability to secure co-operation, centralization of 
training responsibility, a definite training program, practical 
instruction, workable standards, accurate records, and a square 
deal, are essential to success. 

Existing conditions in the foundry industry necessitate a 
more general use of the upgrading system, which involves 
an intensive short-time training of the present labor and semi- 
skilled help. 

In order to meet this condition and at the same time pave 
the way for a broad training, the branches of training have 
been divided into units as follows in order to permit those 
desiring a broad training to gain experience and knowledge: 


BRANCHES OF TRAINING FOR UPGRADING 
WorRKER IN CLEANING DEPARTMENT 


Materials—Sand, abrasives, gases, acids, misc. 

Equipment—Scratch brushes, chisels, hammers, files, etc. 

Operations—Cleaning, finishing, assorting, repairing, mixing, apply- 
ing. 
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ASSISTANT TO MELTER 
Materials—Pig, scrap, flux, fuels, refractories. 
Equipment—Shop and its construction. 
Operations—Charging, firing, drawing, repairing. 


PourRING 
Materials—Sands, clays, blackenings, misc. 
Equipment—Shop and its construction. 
Operations—Lining, baking, pouring, care of ladles. 


CorEMAKING 
Materials—Sands, binders, re-enforcements, fuels. 
Equipment—Shop and its construction, coremakers’. 
Operations—Mixing sands, ramming, venting, re-enforcing, baking. 


MAcHINE MOLDING 
Materials—Sands, facings, partings, patterns, misc. 
Equipment—Machines and their construction. 
Operations—Tempering sands, ramming, re-enforcing, venting, fin- 
ishing, setting cores, securing, pouring. 


BENCH MOLDING 
Materials—Sands, facings, partings, patterns, misc. 
Equipment—Shop and its construction, molders’. 
Operations—Tempering sands, ramming, re-enforcing, venting, fin- 
ishing, setting cores, securing, pouring. 


Sime Fioor Mo.pinc 
Materials—Sands, facings, partings, patterns, misc. 
Equipment—Shop and its construction, molders’. 
Operations—Tempering sands, ramming, re-enforcing, venting, fin- 
ishing, setting cores, securing, pouring. 


CraNE FLoor MOoLpING 
Materials—Sands, facings, partings, patterns, misc. 
Equipment—Shop and its construction, molders’. 
Operations—Tempering sands, ramming, re-enforcing, venting, fin- 
ishing, setting cores, securing, pouring. 


Loam Mo.LpING 
Materials—Sands, facings, partings, patterns, bricks, misc. 
Equipment—Shop and its construction, rigging, molders’. 
Operations—Laying bricks, sweeping, finishing, baking, assembling, 
securing, pouring basins. 


ASSEMBLING 
Materials—Sands, facings, chaplets, misc. 
Equipment—Shop, assemblers’. 
Operations—Lifting, setting cores, securing, pouring basins. 
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Heat TREATING AND ANNEALING 


Materials—Refractories, fuels, misc. 
Equipment—Location, construction. 
Operations—Charging, heating, drawing, repairing. 


In instituting an upgrading system, consideration should be 


given to— 
1. Centralization of training responsibility. 
2. Definite training policy. 
3. Location of training activities. 
4. Competent instructor. 
5. A detail study and analysis of each job in 


order to establish a standard time and a best 
method. 
Issuance of standard practice instruction. 

7. Record form, including standards of quality 
and quantity. 

8. Follow-up system. 


The record card, shown in Fig. 2, is representative of a 
type being developed at present. 


In conclusion, the writer suggests that this organization 
take a definite stand in regard to the following: 


1. 


at i ih alt ae N 


go 


10. 
11. 
12. 
13. 


Extent to which apprenticeship training is essential. 
A standard of merit and accomplishment toward 
which training should be directed. 

A standard form of indentured period. 

Branches of training. 

Length of indentured period. 

Character of instruction. 

Securing co-operation of public schools and assistance 
through the Smith-Hughes act. 

Hours and time of instruction. 

A standard record form. 

Compensation. 

Incentive. 

Reward to graduates. 

The establishment of a central clearing house to 
gather, develop and distribute literature and _ infor- 
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mation tending to develop knowledge and higher 
intelligence in foundry work. 


The last suggestion has been submitted by Dr. Richard 
Moldenke, Pat Dwyer and others. Mr. Dwyer has _ sub- 
mitted a suggestion in writing as follows: 

“Instead of trying to get a competent local instructor 
for each plant, a feat which is neither practicable or possible, 
a central bureau should be established. A series of condensed 
papers could be prepared on every phase of standard foundry 
practice, each one by an acknowledged practical expert in his 
line. Copies of these papers would then be available for 
any man anywhere who wished to take advantage of them. 
The merits of this plan are that only the best methods would 
be in circulation; only those who are really in earnest would 
take advantage of them; and by having a competent repre- 
sentative body to sponsor and finance the scheme, the cost 
would not be excessive in any particular case.” 

In the final analysis, the success or failure of this work 
will depend upon the extent to which foundries will institute 
and promote training in their own shops. 

There is a strong tendency among foundrymen to let 
the other fellow do the training and a few foundries have 
stated that they are not bothering with apprentices because 
they employ only first-class molders and prefer to hire them 
as best they can. 

If every foundryman will appreciate the fact that his 
experienced and trained men will do most toward the progress 
of the foundry and then honestly and wisely endeavor to 
promote such training as is best applicable to his particular 
foundry, a start will be made, the results of which may far 
surpass our expectations. 








Vocational Training for Foundry 
Occupations 


By J. C. Wricut, Washington, D. C. 


Is the foundry industry one which lends itself to a 
program for vocational training—a program which permits of 
a permanent scheme of training and from which we may ex- 
pect a reasonable return—or is the nature of the industry such 
that recruits .for the trades are usually drawn from men who 
have been inducted from unskilled occupations and _ then 
have advanced from positions of helpers to those of journey- 
men ? 

Do young men seek entrance into the industry as a means 
of earning a living? If so, to what extent does a system of 
apprenticeship provide an adequate supply of skilled workers? 

It is estimated that there are employed in the United 
States as molders, founders and casters around 200,000 per- 
sons. A survey of the city of Indianapolis, Indiana, shows 38 
foundries with over 5000 employes under normal industrial 
conditions. Of these approximately 50 per cent are classified 
as skilled labor with 50 per cent as apprentices. 

Old System Unsatisfactory 

It is generally agreed that the old apprenticeship system will 
no longer meet the demands in the industry for skilled labor, 
nor do working conditions encourage young men to take up 
the molder’s trade. The desire for higher wages and for “silk 
shirt” jobs where the work is not so heavy, causes many to 
seek other fields of employment. Hence, how to meet the 
need for molders is a problem of no little concern to the em- 
ployers of today. While out of sheer necessity negro and 
foreign labor has been inducted into the industry, they cannot 
satisfy the demand for men who will enable the employer to 
keep up production and meet competition. 

Foremen, and assistant foremen, are usually selected from 
the personnel of skilled labor and hence are almost entirely 
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dependent upon training by “absorption” in preparation for 
their responsibilities for production, for care and use of ma- 
terials, for handling men and for the instruction of green 
workers. 

It is to be expected that the foundry industry finds present 
conditions unsatisfactory. The supply of skilled labor is in- 
adequate, many workmen are lacking in technical and mechan- 
ical skill, and many of the foremen they are forced to select 
are short in the technical information relating to the business 
and an ability to supervise production, handle men, manage 
their departments, and in a knowledge of plant practice. 


A Field for Training 


The foregoing statements are intended to point out the 
field for vocational training and to determine the aim of any 
training scheme which may be set up. 

In formulating a vocational program for any trade or 
industry the responsibility rests with those in charge to deter- 
mine the possibilities for training, the kind of schools, and the 
character of the subject-matter to be given in the course of 
instruction. 

That there are few jobs for which effective training can- 
not be given is shown by a study of the job characteristics 
which may be used as a “measuring stick” to determine the 
need for vocational training. These characteristics have been 
set up by Mr. Charles R. Allen as: 


1—Anybody cannot learn to do the job. That is, in 
training, it is found that certain natural qualifications 
count, as quickness, neatness, a good eye, physical 
strength, weight, etc. 


2.—The trade recognizes jobs of different degrees of 
difficulty in the same line, as, for example, in ma- 
chine shop work or in making paper boxes there 
are recognized grades of jobs. 


3.—There is a best way of doing the job. 


4.—It is recognized that an appreciable period of time 
is required for a learner to reach maximum effi- 
ciency—in other words, a man cannot do the job 
as well the first time as he can after a period of 
practice. 


There are but few jobs that do not meet these conditions. 
Is the job one involving the training of workers for service or 
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is it one which must be limited to the improvement of those 
already in service? 

It is generally recognized among those engaged in voca- 
tional training that certain industries, due to the conditions 
surrounding the workers, are not such that the novice may 
be induced to accept training for service. Is this true of 
foundry occupations ? 

What kind of vocational schools or classes should be pro- 
vided to meet the needs of foundry occupations.? What is the 
nature of the subject-matter which should be included in courses 
intended to, prepare new workers for service? What is the 
subject-matter which should be included in courses intended 
to improve the efficiency of those already employed in the 
foundry trades? What are the qualifications of teachers who 
will be able to “put over” the subject-matter selected for in- 
structional purposes? Can the shop training be given in a 
school or should the courses be carried on in co-operation with 
an industrial plant? 


Some of the Questions 


These are some of the questions which will confront 
school officials charged with the responsibility of planning 
schools and classes to give vocational training to those who 
are preparing for employment in that occupation, or for the 
improvement of those who are already employed. 

While foundry work has oftentimes been included in engi- 
neering and mechanical arts schools, it has seldom functioned 
as a part of vocational training. In most cases the foundry 
equipment has been installed in order to supplement courses in 
patternmaking and to equip the metal working shops in the 
institution to more readily obtain castings for their own use. The 
pupils enrolled in these courses have not, except in rare in- 
stances, engaged in employment in the industry. The courses 
of instruction have in most cases aimed to give the pupil an 
appreciation of working conditions in foundry occupations and 
a general knowledge of the processes involved. Even if the 
character of the instruction offered had been of such a nature 
as to adequately prepare the individual for efficient work as 
a molder, coremaker, or cupola tender, it would still be im- 
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possible for them to function as trade courses, since the pupils 
enrolled in these institutions are not selected from those who 
naturally seek employment in these occupations. In some in- 
stances evening schools have utilized these equipments for sup- 
plementary instruction given to those who have already sought 
employment in the occupation. This instruction has been 
much more effective. 


As an indication that the industry is suffering from a lack 
of adequately trained men, inquiries are being received by the 
Federal Board for Vocational Education from employers, and 
organizations of employers, as to the possibilities of vocational 
training for their employes. These inquiries have to do not 
only with the improvement in efficiency of journeymen workers, 
but also with such trade extension instruction as will enable 
men, straw bosses, and assistant foremen to be promoted to 
positions of greater responsibility within the plant. One of 
these inquiries for definite information which would be of aid 
in the preparation of a plan states: 


We have nine plants, each plant being divided into 
a number of departments which have to do with the pre- 
paring of molds, handling of castings, cleaning and 
machining of same, the repair and upkeep of plant equip- 
ment, operation of unloading machinery and locomo- 
tives, etc., in the yard, making of patterns, etc. The 
question of foremen and heads of departments is one 
of considerable moment with us and while it has always 
been our scheme to make advancement from the ranks 
we feel that considerable special effort should be made 
to train certain of our men, straw bosses, assistant fore- 
men, etc., so that they can become heads of depart- 
ments. We wish to prepare a plan of education for 
this class of men, such a plan to be so arranged as 
to properly grade the men as to their various quali- 
fications which in turn will result in advancement being 
given to the men who are best fitted for positions which 
we may have open from time to time. 


While these inquiries indicate that industry has generally 
come to realize the need of vocational training to reduce the 
cost of production, to maintain a sufficient supply of trained 
men to meet the new conditions through increased scientific 
information and through the invention of labor saving machin- 
ery, some employers yet disregard the need of training and 


like Topsy the men “grow up.” Others place the entire re- 
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sponsibility on foremen for production and such training as is 
necessary. Under these conditions workmen are apt to 
belittle the value of vocational training. 


Cannot Rely on Instinet 


Since the old apprenticeship system has fallen down, 
training for industrial occupations must. be given in some 
way. People are not naturally prepared by instinct or environ- 
ment for efficient work in modern industry. Training must 
therefore be secured by the individual previous to his or her 
employment or must be taken after the individual is on the job. 

The first’ condition cannot be relied upon, since most 
people are unable to predetermine or choose their vocation long 
enough ahead to enable them to secure preparation for en- 
trance into employment. It then falls upon the employer to 
provide some method for training his green men a scheme 
which will promote training by “intention” rather than by 
“absorption.” 

If the men are absorbed in the force under the present 
status of apprenticeship a long period will elapse before the 
novice reaches a fair degree of perfection. Many will quit 
and seek other fields of work where the work seems easier 
and the pay better. Quantity production will suffer, quality of 
workmanship will be affected and the cost of production, due 
to increased overhead expenses and loss of material, will fur- 
ther reduce the profit. 

Suggested Program for Vocational Training 

Any plan for vocational training must be concerned with 
either the preparation of new workers for advantageous en- 
trance into an occupation, or the improvement of those already 


in service and should be based upon a careful study of the 
foundry occupations for the purpose of setting up: 


1—The aim of the courses of instruction to be given. 


2—A statement showing the type of schools in which 
instruction may most efficiently be given, the charac- 
ter of the equipmet required for the instructions, 
and the qualifications of teachers. 


3.—First hand analysis of the working conditions af- 
fecting individuals employed in foundry trades treated 
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from the standpoint of what the worker is actually 
required to do and not from the position of “things 
as they ought to be.” 


4—The selection and organization of instructional 
material, and 


5.—Suggestive methods of instruction for the guidance 
of the teachers. 
These steps are necessary for effective vocational training in 
any trade or industry. 

The federal vocational education act has for its purpose 
the preparation of men and women for more efficient service in 
wage-earning pursuits. The provisions of the act make pos- 
sible either the preparation of an imdividual for employment 
in a specific occupation, or the improvement of the trade and 
technical skill of those already employed. 

The act was brought about for the purpose of stimulating 
states to promote vocational education in the fields of agricul- 
ture, trade, home economics and industry. Its specific aim is to 
make, through the stimulation of grants in aid to the states, 
more efficient wage earners. This may be done be preparing 
persons for new occupations, or by increasing the skill and 
knowledge of those who have already entered a profession. 
The act is exceedingly broad in its scope and makes provision 
both for those who are yet in attendance upon school in the 
form of all-day unit trade schools, and for those who have 
entered employment by evening and part-time schools or 
classes. 


For the purpose of co-operating with the states in pay- 
ing the salaries of teachers of vocational subjects and for 
the purpose of preparing teachers of vocational subjects, there 
has been appropriated a fund which, on a sliding scale, 
reaches the sum of $7,000,000 in the year 1926. Reimburse- 
ment is made to schools for work meeting the conditions set 
up in state plans approved by the Federal Board for Vocational 
Education. 

The act provides for three kinds of trade and industrial 
schools, departments or classes: 


1.—The evening school for instructions supplementary 
to the daily employment. 
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2—The part-time school, which may be administered as 
trade preparatory, trade extension or a general con- 
tinuation school. 


3.—The all-day unit trade school. 


In the organization of these schools consideration must be 
given to certain conditions of the vocational education act 
common to all state plans. These condtions may be briefly 
summarized as follows: 


1—All classes must be under public supervision and 
control. 

2.—The controlling purpose of the instruction must be 
to fit for useful employment. 

3.—The instruction must be of less than college grade. 

4—The minimum age for pupils in the evening school 
is 16 years and in the part-time and all-day school 
14 years. 

5.—Federal money can be used for reimbursement only 
for the salaries of teachers. All expenditures for 


equipment, supplies, and other forms of maintenance 
must be provided otherwise. 


6.—Federal money is given only as reimbursement and 
must be matched by an equal amount of state or 
local funds used for the same purpose. 


7.—All instruction in the evening school must be sup- 
plementary to the daily employment. 


8.—Part-time schools must be organized for not less 
than 144 hours of instruction during the year. 


9—Unit trade schools must be organized for not 
less than 36 weeks, with not less than 30 hours in- 
struction per week, one-half of which must be de- 
voted to shop work on a useful and productive basis. 


Experience in vocational education goes to show that trade 
preparatory classes are not as efficient as are those giving trade 
extension instruction. This is due to the fact that trade pre- 
paratory instruction is usually given to those between the ages 
of 14 and 18 who have not yet definitely selected the kind of 
employment for which they wish to be trained. This is espe- 
cially true of the foundry industry and as a result the all-day 
unit trade school is without pupils who need preparation for 
service in these occupations. On the other hand, schools or 
classes which are of a trade extension character and which are 
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planned to give instruction for the improvement of those whe 
have already entered service are much more successful. These 
schools include evening and part-time classes. 


Evening and Part Time Schools 


Evening schools should be organized in every community 
and should offer opportunities for the pupils to select subjects 
which will supplement their daily employment. Evening voca- 
tional schools are all of a trade extension character. 

Part-time schools in their relation to the foundry industry 
may be either of a trade preparatory or trade extension type. 
To successfully administer either of these types it is neces- 
sary for co-operative agreements to be entered into between 
the public schools, the employer and employes. These schools 
are defined as classes which divide the working day or school 
time between instruction and practical work in the shop, 
factory, home, office, etc. “The classes may be carried on at 
the school, in the shop, in class-rooms adjacent to the shop, 
in a building near the shop, or elsewhere. The instruction 
may be either manipulative in process, or related. to process, 
or both. While the minimum amount of instruction per year 
must not be less than 144 hours, the course may be given once, 
twice, or more times each year, or may be operated continu- 
ously provided the courses are of such a nature that the in- 
dividual may profit by the instruction taken in its proper 
sequence. The part-time school may then be organized in a 
number of different ways: 


1—The Vestibule School—The industry may wish to con- 
centrate the period of training into a single period 
giving full time each day to instruction. Where 
pupils are under definite, written contract for em- 
ployment a vestibule school carried on for a period 
of 18 days for eight hours per day would meet the 
requirements of the federal act. 


2.—The Co-operative Week About Plan.—This requires two 
pupils. for one job, one of these being in school 
while the other is at work. The instruction during 
the week in school is largely of a supplementary 
character and closely related to the work of the 
pupil while on the job. During the week in em- 
ployment the pupil is given an opportunity to apply 
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the instruction received to the occupation, and 
through an individual known as a co-ordinator the 
instructor in the school is informed of the pupil’s 
progress in the shop and steps are taken to see that 
the young worker is not exploited on a few opera- 
tions but is given an opportunity to receive an 
all-around shop training. The co-operative plan in 
many respects is ideal. The pupil is brought into 
direct contact with actual working conditions in the 
plant. His practical experiences will be gained 
through the use of a wide range of commercial 
projects rather than through the use of models and 
a limited amount of practical work. This plan also 
lends itself more readily to the placement of pupils 
in industry than does the all-day school. 

Where the plan proposed provides for an all-day school 
the plant and*equipment should approach as near as possible 
the conditions which exist in an average foundry. Productive 
projects should be selected because of their commercial value. 
The project should be carefully analyzed into its several parts, 
each part in turn studied to seek out the process involved, all 


of these then being arranged in an effective instructional order. 


Must Have Had Experience 

Teachers of foundry work in the all-day school and co- 
ordinators of co-operative classes must have had actual foundry 
experience in the industry itself. Successful teachers should 
not only have a practical training at least three years beyond 
the apprenticeship period, but they should also be selected 
because of their familiarity with all phases of the occupation 
and their ability to explain the why of all processes and opera- 
tions. In addition to these practical qualifications the teacher 
selected should present evidence of an ability to instruct others. 
He should be able to analyze foundry occupations and jobs 
and to organize his instruction material into an effective order 
before presenting the same to his pupils. 

It is very difficult to estimate the probable length of time 
required in which green men can be prepared for efficient work 
in the foundry industry. Estimates vary all the way from 
six months to a year on the basis of an all-day or co-opera- 


tive week about program. This statement is made on the as- 
sumption that the pupils selected have all reached a degree 
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of maturity which will enable them both physically and men- 
tally to receive instruction. 

While the use of automatic machinery has made less neces- 
sary the highly developed degree of hand-skill formerly re- 
quired, its use has increased the need of mental alertness in 
order to keep up production and in order to protect fellow- 
workmen from injury. Modern business methods also make 
necessary an ability on the part of workmen to analyze jobs 
and operations in order to reduce the time element and to 
conserve physical,energy. 

As an illustration of the steps which must accompany any 
movement toward the organization of vocational training classes 
for foundry occupations a brief analysis of the principal occu- 
pations is submitted: 1 


ANALYSIS OF FouNpRY OccCUPATIONS 
Principal occupations associated with foundry work. 
1.—Molder 


a.—Bench molder. ! 
Me < epsoinne Vo , Iron Foundry. 
c.—Brass molder (brass foundry). 
d.—Molding machine operator. 

2.—Core maker. 

3.—Cupola charger. 

4—Cupola tender. 

5.—Chipper. 

6—Helper and laborer. 

7.—Foremen Training. 


Bench molder in iron foundry should be familiar with the put- 
ting up of molds for small castings of all kinds; should be ex- 
pert in the use of snap flasks; simple molding with split pat- 
terns; molding from solid patterns, using green-sand match for 
duplicate work; molding from card of patterns; making duplicate 
pieces in large quantities by use of plaster or dry-sand matches 
with gated patterns; and should be expert in putting up molds 
from more complicated patterns, involving setting and venting of 
cores. Skill in. pouring also necessary. 


Floor molder’ in iron foundry should be expert in the putting 
up molds for large heavy castings in 2 or 3 part flasks, or flasks 
with more than three parts. Should be able to put up molds for 
heavy castings, involving parting, complicated core setting, vent- 
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ing, etc. Needs to exercise good judgment in ramming up mold, 
venting and locating risers and gates, and in pouring. 


Brass molder should have essentially the same qualifications as 
the iron molder on bench work, but in addition, should have 
special knowledge of putting up molds for brass castings—espe- 
cially with reference to proper ramming of mold, use of flour and 
other special facings. 


Molding machine operator does not need to be a skilled molder. 
Most of the molding machines in use may be successfully oper- 
ated by men possessing average intelligence who have had a 
little special training in operating the machine. 


Coremaker.—The job of coremaker in an ordinary foundry is 
frequently filled by a boy. However, the making of cores re- 
quires considerable skill and some knowledge, especially if a 
variety of cores are to be made. The coremaker should have 
had sufficient experience in mixing oil sand to enable him to 
exercise good judgment in mixing up his sand so that it will 
not stick to the core boxes 

Also a coremaker needs to use judgment in placing wires 
in cores and in providing adequate vents. This is true even 
though wax wire is used for venting. Also some judgment de- 
veloped by experience is necessary for a man to be able to 
bake cores properly. The work of pasting cores and applying 
core washes requires but little skill or knowledge. 


Cupola Charger—Cupola charger is a man who weighs up the 
charge of pig and scrap, coke and limestone, and sees that proper 
amounts are charged into the furnace at proper intervals. Often 
this work is performed by common laborers directed by the 
foundry foreman, in which case the charger does not have to 
understand why certain proportions of coke, iron, and limestone 
are used, nor anything more than in what order to shovel the 
various piles through the charging door. 


Cupola Tender—Cupola tender should be a man of experience 
in foundry work, and is in charge of the operation of the fur- 
nace. He decides when the iron is ready to tap, regulates the 
blast, and in small foundries does the tapping out and stopping 
in himself. Also has charge of snagging out the cupola; pre- 
paring sand bottom; and often in small foundries, snags out the 
ladles, etc. The cupola tender is responsible for seeing that all 
iron is tapped out before dropping the bottom at the end of a heat. 


Chipper—Chipper is a man who snags and cleans up the cast- 
ings, frequently has charge of the tumbling barrel and pickling 
vat. Very often the work of chipper is performed by a skilled 


laborer. 
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Laborer and Helper—Much of the work of a foundry is dirty, 
hot and disagreeable common labor, and requires only a small 
degree of intelligence and_ skill. 


In small foundries where the sand is cut up by hand, some 
of this work is performed by the molders; in large foundries 
where the sand is cut up by machine, molders merely put up 
the molds and pour them, the dumping of molds, cutting up of 
sand, etc., being performed by common laborers. 


The analysis of the foregoing occupations indicates that 
they are, with the exception of the laborer or helper, of a 
character for which vocational training can be given. On 
the basis of this analysis the following outlines for seven 
separate short unit courses are suggested: 


Course 1.—Molding Sand. 
This course should be taken by all men who have to 
do with the handling or use of molding sand. 
Suggested topics for*this course: 


Characteristics of good molding sand as to strength, 
porosity, etc. 

Suitability of coarse or fine sand for different classes 
of work. 


Note: Sand which would be suitable for snap flask work 
is often entirely unsuitable for heavy floor molding. 


Use of seacoal in molding sand. 

Effect of too little or too much facing. 

Cutting up and tempering the molding sand by hand 
and by machine. 


Note: The effect of thorough cutting up upon the 
“strength” of the sand should be thoroughly explained. 
The sand which is properly tempered is very much 
stronger than the same sand not properly tempered. 


Course 2.—Trade terms, names of tools, etc. 

Some instruction should be given in the use of proper 
trade terms in connection with foundry work, for men 
who are not experienced. Such words as flask, cope, drag, 
cheek, gagger, chaplet; match board, bottom board, etc., 
should be discussed. 

Also the exact names of all tools used about a 
foundry, such as: Rammers, trowels, lifters, draw spikes, 
gate cutter, etc., should be learned by the apprentice or 
helper. 
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-Bench Molding. 
For bench molders in iron foundries, and brass molders. 
Suggested list of lessons: 

Note: It is assumed that before taking this unit the 

man will have completed the instruction suggested on 

“molding sand.” 
1—Putting up molds, using card of patterns. Practice in 

ramming, venting, etc. 

2.—Putting up molds, using dry sand or plaster matches 
and gated patterns. 

In connection with this work, instruction should be 
given in the proper use of parting sand; use of nails 
for sharp corners or small green sand cores, swab- 
bing, etc. 

3.—Simple molding with split pattern; gate cutting. 

4—Putting up several molds from solid pattern, using 

green sand match. 

5.—Putting up more complicated molds—requiring in- 

struction and practice in setting and venting cores; 

locating and cutting gates, etc. 

4—Floor Molding. 

It is assumed that before a man takes thig course 
he shall have received instruction on “molding said” sug- 
gested under Unit No. 1. 
1.—Open sand molding. 
2——Putting up molds for large castings in two part flasks, 
particular attention t 


») be given to proper ramming 
of sand, venting, location and number of gates and 
risers. 

3.—Putting up molds for heavy castings, involving com- 
plicated parting, core setting, venting, etc. 

4—Drysand molding in iron flasks; use of facings; 
washes, etc. 

5.—Coremaking. 

Suggested list of lessons for coremakers. 
1.—Characteristics of good cores. 

2.—Different binders used in making cores. 

3.—Preparing and mixing sand for oil sand cores. 

Note: The proper proportions of sand, oil and water 
are very important. 

4—Use of wires for strengthening cores. 

5.—Proper venting of cores. 

6.—Proper baking of cores. 

7.—Making of cores requiring pasting. 

8.—Pasting of cores and use of core washes. 

9—If core machines are used in the foundry, instruction 
should be given upon the operation of such machines. 
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CcursE 6—Cupola Furnaces. 

For cupola tenders and others who have to prepare 

and operate a cupola. 

Suggested list of lessons: 

1.—General explanation of the processes of melting iron 
in a cupola furnace. 

2.—Cleaning up after a heat, including proper disposition 
of the dump, snagging out the cupola, daubing up the 
inside with clay, etc. 

3.—Preparing cupola for heat. 

Putting in sand bottom. 

Note:—Proper mixture of old sand, clay water, etc., 
should be discussed. 

Mudding up and burning off spout, etc. 

Chipping out iadles and repairing the lining with mud, 
and burning out ladles. 

4—Charging a cupola. 

Proper amount of kindling to be put in; proper 
thickness of, coke bed. 

Amount of initial charge of iron in proportion to the 
thickness of the coke bed. 

Proportions of pig and scrap iron, limestone and 
coke, in future charges for continued melting. 

Amount of limestone desirable for a flux. 

5.—Operation of the cupola. 

Proper time to light cupola before putting on the blast. 

Regulation of the blast before the iron comes down 
and during the balance of the- heat. 

Tapping out and stopping in. 

6.—Devices for drawing off slag. 
Note: Usually not necessary in a small cupola. 
7.—Use of aluminum and other materials in the ladle for 
special work. 

Note: The cupola tender should be familiar with the 
effects of aluminum, ferromanganese, etc., in the 
ladle for iron intended for particular classes of 
work. 

8.—Regulation of the cupola for securing hot “sharp” iron 
for small work. 

Discussion of the suitability of sharp iron or dull 

iron should be made a part of this lesson. 

Note: In many foundries both gray and hard iron 
are at times melted during the same heat. Methods 
of charging the cupola where it is desired to run 
off both gray iron and hard. iron during the same 
heat might form a subject for a special lesson. 
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9.—Precautions to be taken before dropping the bottom. 
10.—Brass furnaces. 
General explanation of the construction and opera- 
tion of furnaces for melting brass and aluminum. 
Proper location of crucible in the furnace. 
Regulation of heat. 
Prevention of excessive oxidation during melting. 
Purpose of using various deoxidizers in the crucible 
before pouring, especially when large amounts of 
old material have been melted. 
Note: The cause of porous and imperfect brass cast- 
ings should be discussed. Sometimes this is the 
most annoying feature of brass foundry work. 


7.—Tfade Science. 

A certain amount of related instruction might well 
be given to molders and other foundrymen. 

Suggested topics: 

Some of the elementary principles of mechanics should 
be taught in a practical manner, in order to develop 
some basis for the exercise of judgment in hand- 
ling heavy weights. 

Practical lesson on center of gravity. 

Practical lesson on stability. 

It is most imperative for a molder to have a knowl- 
edge of fluid pressure, in order that he may 
understand the necessity for weighting down molds 
before pouring. 

The following information is necessary, if a man is 
going to estimate with any degree of intelligence 
the upward pressure on the cope before the metal 
solidifies: 

Ability to figure areas approximately. 

General understanding of fluid pressure, so that it 
will not be necessary for a man to simply apply 
the rule for figuring this without understanding it. 

A working knowledge of the rule for figuring the 
amount of the upward pressure on the cope before 
the metal solidifies. 

Note: The rule for this is as follows: Total upward 
pressure (Ibs.) equals the area of the entire upper 
surface (in sq. in.) x head (in in.) x the weight 
of 1 cu. in. of iron (approximately % Ib.). 

12.—Lesson on specific gravity, weights of different materials, 
etc., per cu. in. 

13—Lesson on the expansion and contraction of materials 
under the influence of heat. 
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14.—Lesson on effects of heat—melting points of various 
substances, etc. 

Nature of “burned metal.” 

The causes of the formation of gases when metal is 
poured into a mold, etc. 

Use of acid for pickling castings; action of the acid 
in loosening the sand and scale, etc. 

Safety in the use of grinding wheels for snagging 
castings and for other purposes. A man should 
have some notion of the limits of safety in regard 
to speed; and the danger of running wheels which 
are out of balance, or which are mounted in loose 
bearings. Also the danger of improperly adjusted 
rests should be made clear. 


15.—Practical Metallurgy. 

A practical study of the composition and physical prop- 
erties and characteristics of cast iron. 

Suggested topics: 

Different varieties of pig iron—Northern and Southern 
Pig—Percehtage of scrap which different kinds of 
pig will carry. 

Proportioning of charges for the production of— 
Heavy gray iron castings. 

Light gray iron castings. 
Hard iron. 
Semisteel, etc. 

Effect of sulphur, phosphorus, and other elements 
present in cast iron. 

Effect of rapid cooling upon the hardness—use of 
chills—separation of graphitic carbon prevented 
by rapid cooling. 

Compositions of brass—proportions of copper, zinc 
and tin for standard alloys—use of deoxidizers for 
the production of sound castings—phosphor bronze 
and other alloys. 

Aluminum—Melting and casting of aluminum. 
Production of sound aluminum castings. Use of alumi- 
num to increase fluidity of iron for thin castings. 

Alloys of aluminum. 


Relation of Foundry Work to Patternmaking 
All patternmakers should have had sufficient foundry ex- 
perience to enable them to appreciate the problems which the 
molder has to solve in using patterns to produce perfect 
castings. 
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The patternmaker is the man who usually decides how a 
piece is to be cast; in other words, before starting in to build 
a pattern he has to figure out just how the piece will be 
molded. For example, to properly appreciate the importance 
of sufficient draft, the patternmaker should have had actual 
experience in drawing patterns from the sand. The con- 
struction of core boxes, loose pieces in core boxes and on 
patterns, etc., all calls for a background of foundry experience 
on the part of the patternmaker in order for him to work 
out all such and many other details so as to facilitate the 
work of the foundry. 

The converse of the preceding statement is not necessarily 
important, 7. @., it is not essential for a first-class foundryman 
to have had experience as a patternmaker, although for a 
foundry foreman such experience is desirable. 

Whenever the employers of large numbers of workmen 
wish to plan for the vocational training of their men arrange- 
ments should be made for co-operative agreement with the 
public schools in the community. Teaching, like other pro- 
fessions, is an art that is best accomplished by those who 
have made it their life business to instruct others. 

In every state a state board for vocational education has 
provided for the promotion of trade and industrial education 
through the schools of the local community. The agents of 
the state board are specialists with practical industrial experi- 
ence and are responsible for giving assistance to the local 
school officials in planning the types of schools, selecting 
teachers and equipment, and for seeing that the instruction 
is effective. 

These two agencies, as well as the federal board are 
willing to co-operate with the representatives of the foundry 
industry in meeting the need for better trained men. 
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Personnel Problems in Modern 
Industry 
By C. D. Dyer Jr., Philadelphia 


In attacking any problem; it is well to know that which 
we are ‘attempting to attain. In considering the solution of 
personnel problems, we are fortunate in knowing that the 
goal for which we are striving is definitely attainable. The 
solution lies in re-establishing mutual confidence. 

That mutual confidence existed in the working relations 
between owners and employed in many cases, in that earlier 
day when each knew the other personally, is a matter of 
record. That the expansion and extension of industry has 
inserted a factor that makes the solution more difficult, will 
be conceded, but the fact remains that a revival of this 
former satisfactory relationship is possible. 

In planning a solution, it is well to confine ourselves to 
terms that permit of definite analysis. Hor this reason, the 
“capital” and “labor” terms must be discarded in favor of 
the more practical conception. of “employer” and “employed.” 
Such a division taken as a basis of operation permits of a 
concentration not possible under the “capital” and “labor” 
alignment. 

For illustration, assume three workmen employed for 
equal wages. The first may have diverted his savings to the 
purchase of securities in the concern by which he is em- 
ployed, or in other interests, perhaps; the second may have 
acquired title to a home; while the habits or home demands 
of the third may have been such that no savings had been 
effected. The same would be found to be true if the re- 
sources of salaried executives were investigated. All men 
devoting brawn, skill or brain constructively whether as 
presidents, managers, skilled workmen, clerks or laborers, 
could be classed under the term “labor.” They are engaged 
in producing wealth for the nation, from which all derive 
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benefit. Yet. any of these may belong to or step into the 
so-called “capital” class overnight. The large number of 
Liberty Bond holders illustrates the possibilities of capital 
. development on the part of many heretofore in the non- 
capital class. 

In the employer class will be included those who interpret 
policies and those who plan and direct, work. Under the term 
“employed” will be classified those who produce by means of 
their skill and labor, including, of course, all office help. 

In that which follows, this definite line of demarcation 
should be kept in mind, as the solution is predicated on this 
arbitrary division. 

The consummation of satisfactory relations requires hearty 
co-operation from all concerned. It is not enough that the 
einployer should comprehend the viewpoint of the employed. 
The latter must with equal candor appreciate and accept the 
ideals and purposes of the former. No common interest can 
exist unless it is based upon mutual understanding and respect. 

The three most important factors in securing and main- 
taining a proper industrial relationship are: First, the estab- 
lishment of a definite policy, which is not easy; secondly, the 
proper interpretation of such a policy, which is even more 
difficult; and thirdly, the practical application of details in 
connection therewith, which is vital. 


Establishing a Definite Policy 


An adequate and sympathetic comprehension of mutual 
probiems and mutual needs is a pre-requisite to policy formula- 
tion. To be of value, the policy must be formulated with the 
idea in mind of permanency, rather than expediency. It must 
provide sufficient elasticity to readily meet local or changing 
conditions. For the reason that it is essentially a proprietary 
program, dependent for success upon the co-operative spirit 
developed, it is only logical that the employed be given every 
opportunity of taking an active part in its formulation. 

It is not only desirable, but essential, that all members of 
the employer class and a majority of the employed subscribe 


to its teachings. The four essentials to an effective establish- 
‘ 





xl 





XUM 


Personnel Problems in Modern Industry 187 


ment of policy and the securing of the co-operation necessary 
to its successful functioning will be briefly described. 

First—Opportunity must be presented to every member of 
industry, be he employer or employed, for advancement, finan- 
cial remuneration, and development as a citizen and community 
member, according to his contribution to industry and to society 
at large. Many complications enter into the drafting of a just 
system of rewards. For this reason, before making a definite 
departure, an intensive study should be made of every element 
involved. This ‘system in its final analysis should be based 
upon a dollar’s worth of work. The fact that all have not the 
same perspective must receive the consideration which it re- 
quires. A system of rewards evolved on this basis and de- 
veloped as the educational campaign that must go with it 
progresses, may be termed the “Merit System,” but whatever 
its terminology, it is essential to mutual understanding. 

Second—The fact that a return on imvestment must 
be forthcoming and that sufficient capital resources must be 
available for the development and extension of industry and 
the weathering of lean periods must be mutually recognized. 
This principle may be termed the proprietary factor of safety. 
It is, of course, directly interlinked with a just system of re- 
wards. Mutual recognition of these inseparable factors is 
essential to mutual confidence. 

Third—The policy must embrace teachings of the prin- 
ciples of Americanism. That the majority of employed must 
subscribe to a properly established policy, was _ previously 
mentioned. 

It must be admitted that there are those associated with 
industry who either cannot, or will not, subscribe to anything 
constructive. It is fortunate that the latter type is im the 
minority. Were this not so, the future outlook of American 
industry would be indeed precarious. Whether this type will 
be taken care of by the employed depends upon the degree 
of success that is attained in creating an atmosphere where 
destructive measures arising out of unsound thinking and dis- 
loyalty will not be tolerated by the employed. 

The other type, who by reason of lack of earlier ad- 
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vantages and education have not, in their present state, the 
mental capacity to follow other than the line of least resistance, 
irrespective of consequences, presents a problem requiring 
constructive and persevering effort that cannot be sidetracked. 
Coercion is not the remedy. The creation of the desire, 
through precept and example, is the initial requirement and 
furnishes the basis for a solution, through educational means 
of a more tangible nature later. 

Fourth—Proper representation of employer and employed, 
in the formulation of the policy is of prime importance. Such 
a procedure will assist not only in determining a basis of com- 
mon interest, but will aid materially in its interpretation and 
practical application. 

Unless these four fundamentals are the controlling influ- 
ences in the formulation of a policy, interpretation and prac- 
tical application become makeshifts. Strong personalities may 
triumph temporarily, but a policy must be fundamentally sound 


to be of permanent value. 
Proper Interpretation of Policy 


Those who interpret policies have arbitrarily been termed 
“employers.” It is important that an executive in charge of 
any organization be capable not only of securing material 
results, but of assuming leadership in developing morale. 

Morale, let it be understood, cannot be confined to the 
employed. We must look to the employer for leadership. 
Size up any organization. If you find a high type of morale 
in the line, you may be sure of the source of inspiration. Only 
when the spirit of the square deal has been inculcated into 
every member of the employer class, until it is a very part of 
his every act toward those with whom he comes in contact, 
can it be expected to spread and develop loyalty among the 
employed. 

Leadership involves salesmanship and enthusiasm can be 
made contagious. If that which is for sale is the best ‘pro- 
curable, there will be customers, as a matter of course, pro- 
vided the salesmen are properly organized and directed. One 
has but to study the contributing causes to the success of our 
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great war measures, particularly in industry, to appreciate this. 

The principles underlying these measures were basicly 
sound, but the ideas had to be sold. When understanding was 
secured, unqualified co-operation followed. As a result, service 
became popular, and disloyalty in any form, unpopular. Neither 
employer nor employed countenanced it. 

The same results, modified to peace time temperature, can 
be secured in industry, by constructive morale cultivation. The 
start, however, must be made among those of the employer 
class who come in direct contact with the employed or public. 
Any policy is judged by this contact. It measures the sincerity 
of the desire of employers for an improved relationship and 
it is deserving of most earnest consideration. 

The practical medium for solving humanitarian problems 
should be under the direction of an executive occupying a 
status in an organization not inferior to that of the purchasing, 
production, or sales manager. When it is considered that the 
greatest asset in industry—the human element—is entrusted to 
him, the reason for this will be apparent. His department 
serves as a clearinghouse and should constructively influence 
the interpretation of policy according to conditions as it finds 
them in the field, and should further convey to the employed 
in its practical application of details the ideals and purposes 
of the management. The effectiveness of this medium depends 
to a large extent upon the honesty of purpose, tact, and execu- 
tive and judicial ability of the industrial relations manager, and 
on his ability to develop these qualities in his associates. 


Practical Application of Details 
In considering the practical application of details it is 
obviously unpractical to even suggest the type of organization 
that should be developed to handle personnel problems in any 
particular organization. Local requirements must determine 
this. The consideration will therefore be limited to a descrip- 
tion of functions. 
The most important of these are employment, hospital 
and service, further functionized as follows: 
t. Employment.—This function usually embraces. re- 
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cruiting, hiring, adjustment of problems arising out of and 
in the course of employment, and discharging. 

2. Hospital—This function usually includes medical, 
surgical, dental and visiting nurse service and sanitation. 

3. Service—Under this function is usually included 
safety, compensation claims and adjustments, housing, wash- 
rooms and lockers, transportation, legal aid, loans, educa- 
tion, mutual benefit and other employes’ insurance soci- 
eties, employes’ activities—religious, musical, social, athletic, 
etc.—Americanization training and assistance in securing 
citizenship papers, commissary, co-operative stores, pub- 
lications, and general service to employes, and in some 
cases plant protection and fire departments. 





Duties of the Employment Department 


An employment department is essentially a sales agency. 
It must have access to an available supply of its commodity 
for the prompt filling of requisitions of varying specifications. 
In its transactions it has two customers. One is the man to 
whom it must sell the job. At this stage careful selection is 
essential, because the second customer, the requisitioner, must 
be presented with a product which will satisfy his requirements. 
If both are satisfied, all is well. 

However, the employment department must operate upon 
the principle that its customers are always right. Goods falling 
short of specifications are returnable. It must stand behind its 
sales and be prepared to make all necessary adjustments. Mis- 
understandings may be the root of the dissatisfaction of both 
customers. Sometimes they can be straightened out; in other 
cases transfers or discharges are required. 

The foregoing in a few words describes the function of a 
highly specialized work where personality and judgment, 
coupled with a highly specialized routine essential to proper 
application, play an important part. 


Scope of Work of Hospital Department 


The function of conserving the life, limbs, health and 
time of employes through adequate and prompt surgical, 
medical and dental service has been well established in in- 
dustry for some time. Sanitation, or the elimination of un- 
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healthful conditions and habits is approaching that status. 

The employer and employed have learned to appreciate how 
essential it is to their mutual interest that the human machine 
be kept efficient. This has been brought about by constant 
education and practical observation. 


Activities of Service Department 


The service activities are those through which the medium 
of common interest, man to man, can be practically established. 
It constitutes the morale builder, through the development of 
latent possibilities, which possibilities crave expression in em- 
ployer and employed alike. It is the common meeting ground. 

No other department can come so closely in contact with 
aspirations and needs of the employed and create constructively 
to the material benefit and added content of all concerned. 
This is especially true when the families of the employed are 
given opportunity to co-operate. This is a thing that cannot 
be purchased. It must be constructively enlisted. The stabiliz- 
ing effect of a 24 hour a day attachment is self-evident and it 
brings with it a growing and more closely cemented loyalty. 

Co-operation from the employer, essential in all depart- 
ments, is vital in this department. Nowhere is whole-hearted 
interest so much appreciated, and nowhere will total indiffer- 
ence meet with such disastrous results. 


Conclusion 


This summary of general principles derived from a review 
of progress made in solving personnel problems is presented 
to you with the definite knowledge that mutual confidence be- 
tween employer and employed does exist in certain organiza- 
tions and with the firm conviction that it can be revived or 
developed, as the case may be, in others. 

An internal problem is involved. Definiteness of policy 
combined with a broadminded interpretation in which the em- 
ployer must assume leadership in the development of morale, 
and square and aboveboard dealings furnish the framework 
for constructive improvement. 








Discussion On Industrial Relations 


Mr. J. C. Wricut.—I would like to ask the first speaker 
what his conclusions were as to labor turnover. He stated that 
the labor turnover was about 150 per cent. Do we conclude 
that this means that these men were going into other jobs, or 
were they going from plant to plant and remaining in foundry 
work? 

Mr. C. C. ScHo—EN.—Foundries keep no accurate records 
of the young men that are going in and out. They take young 
men into their shops and discover that in order to maintain 
their full quota of apprentices, which of course is not up to the 
full quota allowed, they have a turn-over of approximately 
150 per cent. 

In regard to the statement that competent instructors can 
be obtained, I have tried to distinguish between the men who 
do the training in the shop and the men who do the instructing. 
It has been found from experience that it is easier to get men 
to train apprentices on the job but rather hard to get men to 
take in a class of 15 or 20 apprentices and explain to them 
the theory of foundry work. 

Mr. WricHt.—Your second teacher I assume is not within 
the industry? 

Mr. ScHoEN.—He should be taken from the industry but 
he cannot be found. Some factories endeavored to take some 
of their foremen and send them before their apprentices to 
lecture on the theory of foundry training but they could not 
do that because of the lack of understanding of theory on the 
part of the foremen. 

Mr. FisnHer.—I want to ask Mr. Wright whether the fed- 
eral board for vocational training would be willing to help us 
conduct our vestibule school. We have instituted in our Detroit 
plants a foundry vestibule school and have adapted it as far 
as possible to the principles of training which Mr. Allen of the 
board has laid down in his book, “The Instructor, the Man 
and the Job.” 
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Mr. Wricut.—In answer to your question, the vocational 
education act provides for the federal board to make or cause 
to have made studies, investigations, and reports with particular 
reference to their use in aiding the states in the establishment 
of vocational schools or classes and in giving instruction in 
agriculture, trades and industries, commerce and commercial 
pursuits and liome economics. Such studies, investigations, and 
reports shall include agriculture and agricultural processes and 
requirements upon agricultural workers; trades, industries, and 
apprenticeships, trade and industrial requirements upon indus- 
trial workers, and classification of industrial processes and 
pursuits; commerce and commercial pursuits and requirements 
upon commercial workers; home management, domestic science, 
and the study of related facts and principles; and problems of 
administration of vocational schools and of courses of study 
and instruction in vocational subjects. 


If the school you have ‘organized in Detroit is managed 
entirely by your concern; if the teachers are paid by the com- 
pany no federal funds should be used for reimbursement since 
the school is not under public supervision and control. Only 
through advice and assistance in the way of publications could 
we co-operate. 


Mr. Schoen.—The committee on foundry training con- 
sisted of Dr. Moldenke, Messrs. Steele, Dosey, Kennedy, Hoff- 
man and others. Mr. Steele and Mr. Dosey and a number of 
other men have compiled a large number of excellent question 
sheets and it was deemed advisable to print a number of 
pamphlets covering these standard question sheets that every 
apprentice ought to know pertaining to his work. Now the 
question comes up as to who would bear the expense of these 
pamphlets. 


Mr. Wricut.—-I regret that our printing fund has been 
budgetted for the year. We would be unable to co-operate in 
the matter of printing this year. It would be possible under 
certain conditions to get the material ready and put it into the 
budget for the next fiscal year, beginning July 1, 1920, but not 
before them. 
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THe CHAIRMAN, Dr. C. B. CoNNELLEY.—I think that inas- 
much as Mr. Schoen is training men for foundry work, if the 
committee is lacking funds, we might through the industrial 
committee of the association be able to have your report 
covered and distributed to the members of the association. 
We must have this report now and we want to produce it now 
because of the unrest and the conditions of American foundry- 
men. I venture to assert that the American Foundrymen’s 
association will see to it, when the report is ready, that it is 
printed. 

Mx. Porter.—I would like to ask Mr. Calder in choosing 
his executives, foremen, or higher up men, what weight he 
puts onto the different qualifications of the men? 


Mr. CaLtper.—The subject of selecting personnel is entirely 
foreign to the paper which I gave. It is a very large subject, 
and the picking out of men by the manager or the higher execu- 
tives is not delegated even to them but to people who have 
made a specialty of it. I don’t think the average business 
executive of a plant can put himself in a position of doing 
much of that kind of work, but if your man is, say a foreman 
of an assembling department where machine operations don’t 
count for a great deal, but where manual dexterity and care- 
fulness on the part of the worker has a great deal to do with 
the quantity and quality, then the man you would ‘put in 
charge of that group would have to be mentally in his habits 
of observation and thoroughness, concentration and judgment, 
a much better man than a man who simply was a foreman of 
a group of machine hands. The relative weights, of course, 
have to be figured out to some scale, but I don’t think I 
could give any offhand opinion on the question as asked. 

Mr. E. T. Mitter.—May I ask whether you have had 
any experience in having groups of shops in your foremen’s 
schools, or whether they were always confined to one shop? 

Mr. Carpex.—Yes, where the individual shops are small. 
We never have a class of less than 25, and they run up to 200. 
I would prefer that they shouldn’t run over 100, but where in 
a city like Buffalo, Springfield, Hartford, or New Haven there 
are groups of foremen under 25 in numbers in various small 
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industrial plants, we have had public classes with anything from 
70 to 150 men in them, and these groups of foremen met in 
the same way, but you can never get the same amount of inter- 
change, and certainly you can’t get the amount of private talk 
with the foremen in a public class as you would in a private 
class. 

We have combination classes, but the greatest benefit of 
the course is derived where the group is not so large, where 
all know one another and where they have to work together 
and co-operate. This result is still obtainable where the public 
group is all from one industry, such as founding and all inter- 
ested in the same material and human problems. They meet 
together on a common ground at these meetings with experi- 
enced men and talk about present day economic and’ industrial 
questions. We believe that education isn’t pumping in; it is 
drawing out, and then in the discussion of the subject you 
can keep it going for half an hour or so or until the interest 
is exhausted. 

‘THE CHAIRMAN, Dr. C. B. CoNNELLEY.—In the state of 
Pennsylvania we are handling many men in industrial work. 
I attended a conference not long ago where I said I believed 
that the narrowness of the workingman as well as of the 
manufacturers is due to the literature they read. I said to the 
workingmen that if they would get out of the rut of reading 
one kind of literature and would try to get a broader sense 
of the work in which they are engaged and get the views of 
different people in the country, that they would be much better 
informed. I was trying to get the equalization on a 50-50 
basis between the manufacturing and laboring concerns. 






























An Association for Research on Alloys 


By Harrison E. Howe, Washington, D. C. 


The last four years have surely emphasized the dependence 
of material progress upon science and co-operative effort. We 
have even come to the point where something of benefit can be 
seen in the pooling of our technical practice and experience, 
while in some lines we have found that in revealing trade 
secrets we have been surprised how often we have gained more 
than we have given in the exchange. We have come to com- 
prehend the truth of the prophecy made some years ago that 
the industrial progress or trade supremacy of a nation will be 
in proportion to the thoroughness with which science is utilized 
by the nation. This has been appreciated more fully by some 
countries than by others, but the war has thrown into bold 
relief those places where science has not been fostered as it 
should have been, and particularly those nations unable to 
organize and mobilize their scientific agencies. The rapidity 
with which scientific indystrial research has been organized 
in the British empire, the United States, Japan and Italy, 
together with the results achieved, is one of our modern won- 
ders, and, realizing that the same raw materials, methods and 
processes enter into the manufacture of both war and peace 
materials, the various countries have adopted the policy of 
establishing permanent research agencies. The extent to which 
this has been done is pointed out in National Research Council 
bulletin No. 1. 


Great Britain Encourages Research 

Great Britain has been active in officially encouraging 
research and has formed a government department of scientific 
and industrial research. 

Industries or groups of related industries are being encour- 
aged to form research associations and the British government 
stands prepared to furnish one-half the required funds. In all, 
nearly 30 such projects are on foot and of these at least three 
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have been licensed while six others are ready to apply for 
licenses. ‘The subjects covered range from alloys to wool. 

An extreme example is to be found in the association 
formed by the iron manufacturers who, in order to be free 
from the control which is inseparable from the use of public 
funds, have themselves provided the necessary money and, 
in addition to sharing mutually in all results of the research, 
propose to pool their experience and present information, even 
including trade secrets. 


Progressive Work Necessary in United States 


It scarcely seems necessary to further emphasize the neces- 
sity of similar progressive work being undertaken in the United 
States if we are to continue in the favorable position we have 
proverbially occupied in industry. With the possible exception 
of Germany, America has led in industrial research through the 
efforts of individual manufacturers, government departments, 
fellowships, research institutions and various commercial lab- 
oratories, but where one concern has been prepared to con- 
sistently and continuously support research, of a fundamental 
type, thousands have done nothing and have been content to 
draw upon sources of knowledge created by others. 

We have many examples here in America of what research 
means to an industry. As Dr. C. E. Kenneth Mees has said, 
the incandescent lamp industry, which originated in the United 
States with the carbon lamp, would have certainly been lost 
to the United States when the tungsten filament was developed 
but for the research laboratory of the General Electric Co. 
That laboratory literally fought for the prize and held first 
place in the development of the first drawn tungsten wire fila- 
ment. This has been followed by the inert-gas-filled incan- 
descent lamp bulb, which, it should be noted, was really the 
result of research in pure science begun without immediate 
reference to its industrial application. A very considerable list 
of researches which have paid for themselves many times over 
could be compiled, and an English authority has pointed out 
that the investment made in the researches of the German dye 
firms has perhaps been the best investment the world has known. 
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We can pay tribute to the work of existing laboratories on 
alloys, both ferrous and nonferrous, and still say with emphasis 
that the problems are so fundamental that no one laboratory 
as now organized can profitably do all the necessary work. 
No doubt many of these laboratories can be fully utilized for 
phases of the problems in which they are expert, but there 
still remains so much to be done in the interest of so many 
manufacturers that it is believed a co-operative movement 
should be initiated. How can this be accomplished? 


A few paragraphs above attention was called to the official 
encouragement given by the British government to the forma- 
tion of such co-operative associations. In the United States the 
National Academy of Science was chartered in 1863, one of its 
functions being to investigate, examine, experiment and report 
upon any subject of science or art whenever called upon to do 
so by any government department, and from that time-on 
the academy has discharged these duties with distinction. Very 
early in the great war the academy offered its services to co- 
ordinate the research facilities of the country, and upon being 
requested to do so by the President of the United States formed 
the National Research council in co-operation with the various 
national scientific and technical societies. The work done by 
this organization was of such merit that the President later 
requested the academy to perpetuate it. The chief objects of 
the council are to increase the amount of research being done 
in the country and to help train men capable of doing research, 
interpreting it and utilizing information so gained. It will 
be seen, therefore, that while enjoying the approval and support 
of the government, the National Research council is not a 
government body and differs in that respect from the English 
organization. The council proposes at this time to promote the 
organization of an association for the conduct of research upon 
alloys. 


Plan Should Embrace Users of Alloys 


In Great Britain research associations are formed primarily 
among manufacturers, but it has seemed to the National Re- 
search council that users of a material have much in common 
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and are less in competition than are manufacturers of such a 
material and it is believed, therefore, that under our conditions 
better headway can be made by forming an association com- 
posed primarily of users, but by no means excluding producers. 
It is believed also that work of this character should be done 
by the industries themselves. Individuals alone could proceed 
but slowly to discover all that science has to teach on these 
special subjects, but individuals banded together in such an asso- 
ciation can make great progress. And, it is not a matter wholly 
for the government although certain phases of the question 
clearly come within the field of the bureau of standards, bureau 
of mines and the geological survey. The alloys industry is 
widely scattered and the men interested very numerous so that 
a new method must be sought. The industries have the most 
to gain; the industries should control the work; the industries 
should pay for the work; and it seems obvious that the best and 
most efficient method is to undertake the project in co-operation. 


The laboratory of the Alloys Research association will 
establish a regular information service by means of which the 
individual firms will be kept abreast of the technical develop- 
ments at home and abroad. To provide such service for itself 
any firm would have to employ at least the entire time of one 
man to read and translate the technical literature from all parts 
of the world. The laboratory will be prepared to supply a 
translated copy of any foreign article of special interest and 
will answer technical questions in as great detail as the scope 
of its own and allied organizations will permit. The laboratory 
will publish much of interest to other branches of science, and 
will be the best possible point of contact between the interests 
which it represents and other industries interested in the utiliza- 
tion of materials under study in the form in which they are sold. 

What kind of problems would be undertaken? These may 
be considered under two general divisions: those relating to 
pure research, and the practical application of information so 
gained which we designate as industrial research. In the past 
it has been difficult to have some manufacturers realize that 
pure research, so often classified by them as academic or 
something in which the college professor only was interested, is 
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in reaiity something absolutely essential to them in the conduct 
of their manufacturing business. Some of the observations 
recorded in this manner have become of unexpected value later 
on, and such an extremely utilitarian device as the wireless 
telephone, if traced back, will be found to express in practical 
form the results of some half dozen or more purely academic 
experiments and mathematical calculations. 


Function of Independent Laboratory 


Indeed, it is because a works laboratory is more often a 
trouble department to which the organization turns for control 
and the solutton of immediate manufacturing problems that the 
Research association must be formed, in order that we may 
obtain the facts upon which the laws governing the observed 
phenomena can be formulated for our guidance. When as 
a result of pure research we find out what takes place in an 
alloy when it undergoes changes to which it is subjected, then 
we shall be better able to find ways to so control these changes 
as to give us desired results to meet certain specifications. Our 
information on the properties of pure metals is really fragmen- 
tary, and in many cases the recorded data cannot be fully util- 
ized because the complete history of the sample is not known. 
The phase rule diagram has been nearly completely worked 
out in the case of certain pairs of metals, but many important 
pairs have not been adequately studied. When we come to 
three component systems scarcely anything has been done, while 
the possible number of combinations that could be studied is 
very large indeed. 

In determining quantitatively the relation between the 
physical properties, the chemical composition and the constitu- 
tion of these various alloys, all the physical properties must be 
accurately measured, first in the case of the pure metals enter- 
ing into these combinations, and then of the combinations them- 
selves. Soon relationships will be established such that predic- 


tions can be made, and if we can be guided by the experience 
of those scientists who have used three component system 
diagrams to remove the mystery concerning the manufacture 
of optical glass and make it possible to produce glass of 
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distinct physical constants almost by mathematical computation, 
we ought to be able to choose constituents for some types of 
alloys to meet exacting requirements by similar methods. At 
present in many cases the properties of the constituent metals 
yield very little guidance in predicting the useful properties 
of an alloy and these may depend upon very close control of a 
number of dependent variables. 

Perhaps it would be useful to recall some of the properties 
which should be determined in each instance in order that the 
magnitude of the work may be appreciated as well as the im- 
portance of the data which can be obtained in no other way. 
Density, hardness, fatigue, tensile. strength, elongation, com- 
pressibility, elasticity, torsion, shear, bending and hydraulic 
determinations should be made. These are all mechanical tests 
and should be conducted at high temperatures ordinarily and 
also low temperatures. Then there is the melting point, the 
critical point, specific heat, heat of fusion, heat of vaporization, 
conductivity and expansion, and these must be determined over 
the same range of temperatures. Another group of tests has 
to do with electrical and magnetic properties and concerns 
capacity, resistance, susceptibility, permeability, radiation, ab- 
sorption, emissivity, and thermo-electric properties. We must 
also consider solubility, susceptibility to attack by acids and 
alkalies, porosity of metals, effect of outside agencies such as 
pressure and magretic field and the effect of impurities. 


Special Problems Confront Research Workers 


As to the practical side, it will perhaps be more striking 
to present our subject from specific rather than from general 
examples of application. If, as might conceivably be the case, 
it were possible to produce an alloy of aluminum that would 
have the necessary strength and at the same time a surface not 
so readily oxidized as is the case with present aluminum alloys, 
a great need would be met in the rubber tire industry where 
steel forms are now used in the manufacture of inner tubes. 
The aluminum is not only much lighter to handle but it gives 
a better surface and has other properties which make it desir- 
able. Alloy steels have been a great factor in making inex- 
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pensive automobile parts, for in comparison with high-carbon 
steels or similar alloy steels having the required characteristics 
the machineability of vanadium steel, for example, is such 
that a part costing, say, $6.50 when finished would, because 
of the difference in labor, cost more than $13 if the high-carbon 
steel was used. This last mentioned steel requires grinding, 
and, while the difference in the cost of raw materials is ex- 
tremely small, the labor item becomes the governing factor. 
In steels the word “alloy” appears to have become a panacea, 
and yet our knowledge is very limited ard the tendency is to 
use an alloy steel because it is an alloy and r:ot always because 
there is sufficient reliable data to justify its use. 

One of the serious alloy problems is to find a method of 
increasing segregation in high-silicon irons so that they may 
become ideal from a machining standpoint without reducing 
their resistivity to the actions of acids and other reagents 
entering into the reactions of industrial chemistry. 


Could Give Attention to Occluded Gases 


There seems reason to believe that the occluded gases in 
metals may have a more serious effect than some of the impuri- 
ties which we take great pains to eliminate. Only recently has 
accurate pyrometry been given proper attention, and the results 
obtained fully justify the continuation of that work in accord- 
ance with a well-thought-out and extensive program. 

There is a multitude of problems yet unsolved in the art 
of die-casting, and many parts made by other processes might 
be better made by die-casting if we knew enough fundamental 
data concerning pure metals and their mixtures to enable us 
to compound the exact alloy for the particular purpose. Un- 
soundness, believed to be caused by entrapped air, is one of the 
great difficulties which might conceivably be overcome if our 
stock of knowledge were to be increased. Better compositions 
for crank shafts are needed as well as marked improvements 
in stream line steel or other tubing for aircraft production. 


Recent experiments with one of the old and much dis- 
cussed bronze formulae has shown that slight variations from 
the original empirical formula results, under proper conditions, 
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in a much better metal, and there are many similar examples 
that could be mentioned. 

A study of steel deoxidizers and particularly an investiga- 
tion of the use of the alkaline earth metals for that purpose 
could be undertaken with profit. Then there is the investigation 
of the deoxidizers for nonferrous alloys, their relative efficiency 
and function. A research could also be conducted along broad 
lines on the influence of the rare metals in nonferrous alloys, a 
field in which our information is very meager. Magnesium and 
related metals should be studied with reference to their use 
as deoxidizers for aluminum. 


Use of Motion Picture Camera in Research 


As an indication of the practical importance. of working 
out new methods, we may cite the use of the motion picture 
camera using the microscope as a lens, by means of which the 
complete story of minute ¢hanges in structures of crystals has 
been recorded in the case of metal undergoing repeated stresses 
to the breaking point. The film indicates that failure takes 
place gradually, beginning the moment the metal is first put 
under stress, and in future we may be able to tell from the 
micro-photograph how much of its serviceable life a cable or 
other metallic member may have passed. With such apparatus 
at hand to determine how iron and steel deteriorate or weaken 
under stress, investigations may be instituted leading to heat 
treatment to prolong the life of certain alloys and make them 
less liabie to fatigue or to gradual or sudden deterioration. 
This information would enable us to prolong the life of cables 
and ropes for elevators and bridges, and to apply this new 
knowledge in other directions to conserve both life and material. 

There are a multiplicity of ways in which data compiled 
by the Research association could be applied in a practical and 
profitable manner. Costly metals would doubtless be replaced 
by less expensive ones equally adapted for special uses. Alloys 
would be developed for new applications and there would be 
miscellaneous improvements that are self-evident. 

The laboratory of the Alloys Research association will find 
a tremendous amount of profitable work to do besides conduct- 
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) ing research along specific lines. It could do a certain amount 

| of testing as a check on and in co-operation with other labora- 

| tories; it could participate very effectively in work looking 

to the improvement of specifications; it could undertake, per- 

haps on a semicommercial scale, variations in present-day 
empirical formulae, which the average manufacturer fears to 
change. In many cases the laboratory could serve as a final 
court of arbitration should disputes arise, and for the account 
of any member of the association could undertake the solution 
of such problems as might not be of sufficient importance to 
benefit the entire association. This work could be done at cost. 
It is reasonable to expect that such a laboratory would 
become a final training school for men engaged in alloy work, 
and we might soon find that the better men throughout the 
industry had at some time or other been engaged in association 
work, either at the central laboratory or in some one of the 
co-operating laboratories. 

This association will draw its members from, first, firms 
not now supporting a laboratory; second, firms having a labora- 
tory but unable to devote the requisite time to fundamental 

research; third, firms similarly placed and working upon some 
phase of the problem but interested in conducting research in 
a broader way than the expense would justify in their own 
establishment; fourth, firms having but a secondary interest 


in alloys but nevertheless willing to contribute to the support 
of the association in order that a properly equipped and staffed 
laboratory may be at hand to which they may refer an occa- 
sional problem of importance to them; and finally, those firms 
which appreciate the importance of the work and join the 
association for advanced information not otherwise obtained. 

Members of the association, whatever their part in the 
support of the laboratory, will find ihe total expense but a 
fraction of their employers’ liability insurance and of their 
fire insurance. The returns are sure to be many times the 
expense, and one basic discovery alone would easily pay for 
the whole undertaking. 














A Prime Cause of Inefficiency in 
Industrial Organizations 


By Frank B. GitpretH and L. M. Gitpretn, Montclair, N. J. 


All trades, and particularly those connected with the 
foundry industry, are necessarily inefficient today. What are 
the causes? 

There are demands for changes in wages, for better hours, 
and for increased production. Whether or not the demands 
are just, they must be answered in some way. 

The answer lies in the increase of skill. In the paper 
presented to this association last year, the authors showed how 
skill could be discovered, measured, standardized, and trans- 
ferred, and we brought as illustrations many films that showed 
in great detail the various stages of the process. 

Last year the problem facing the foundry industry was 
largely one of maximum production. Some phases of the labor 
problem were not so pressing at that time, because of the 
patriotism inspired by war necessities. Today the labor problem 
stands in the foreground of attention. Increase of skill alone 
can answer the present demands. 

It scarcely can be necessary to demonstrate that lack of 
skill is the prime cause for inefficiency in this country, and in 
fact, all countries. However, it may not yet be realized that 
lack of proper teaching is the underlying cause of this lack 
of skill. 

ficiency in teaching consists primarily of three things: 
First, determining the best way to do work; second, conveying 
in least time information of how to do work in the one best 
way; and third, presenting information so that it can be longest 
remembered. 

The greatest obstacle to overcome in increasing the skill 
of a group of workers is that they have been taught the aver- 
age methods by the average teacher. We are all ready to admit 
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this. We are not all, however, as ready to admit that the 
average teacher has had no opportunity to learn the best method, 
and is not equipped with modern devices for conveying infor- 
mation.. The fault lies ultimately with the industry itself, in 
not having determined, captured and recorded the one best way, 
or at least the one best way extant, and put it at the disposal 
of the teachers. 

The first step in this process must consist of recording 
the best present practice. However, this is not as simple a 
process as it seems. ‘he records must include many things. 
Our researches have emphasized several laws, and an idea of 
these is essential if the existing information on this subject 
is to be secured, and this must be secured before the one best 
way can be deduced. 

For example, it is a law in motion study efficiency that 
no two workers are found to use precisely the same motions, 
even in the same kind of work. This necessitates observing and 
recording the activities of several, and oftentimes of many 
workers performing the identical operation. Observant em- 
ployes note this in their own work. 


Demonstrators Have Three Sets of Motions 


It is a law of motion study efficiency that every demon- 
strator has been found to have at least three sets of motions 
and that he does not and cannot use the same motions when 
he is working with the automaticity of skill at the usual speed 
that he uses when he demonstrates his method at the slower 
“demonstration-speed.” This necessitates making records of 
usual and demonstration methods, and also at reduced and in- 
creased speeds, in order to note and record the variations. 


It is a law of motion study efficiency that the synthesis of 
the best portions of the methods of two or more of the best 
workers will be found to present a method that is more efficient 
than the best method of any one worker. In the films shown, 
it will be noted that the methods of the workers vary exceed- 
ingly, and that some of the so-called “best workers” use some 
inefficient methods, such as not using the left hand properly. 

It is a law of motion study efficiency that the worker 
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with the best record of output is not always found to be the 
best for demonstrating personally the one best way to the 
learner. His large output may be the result of his superior 
strenuosity and in spite of a poor method. Furthermore, knowl- 
edge of pedagogy does not necessarily accompany knowledge of 
one’s job. It is necessary, therefore, to demonstrate the vari- 
ous methods to the best available teacher, and to record his 
methods of demonstrating the activities to a learner. 

The best way is determined by making records of the usual 
and demonstration methods of the best workers available, by 
analyzing them, and combining the best elements of the meth- 
ods into the one best method and by having this demonstrated 
by the best available teacher. 


Having then secured this record, the actual teaching process 
consists of using the resulting film as a teacher, supplemented 
by the usual available teaching methods, oral, written, or what- 
ever they may be. This record of the one best way having once 
been obtained is available forever. It teaches all newcomers 
the best way that has been. It will present the information in the 
best way that the best teacher has ever presented it. This 
in no way resembles the so-called commercial moving pictures. 
This information, available forever, is also instantly available. 
It can easily be brought to the foremen’s meeting. It can be 
duplicated easily and cheaply and put at the disposal of 
manual training schools and corporation schools. 

Compare this with the way trades are heing taught. In 
1910 it was said in Motion Study, “The present apprenticeship 
system is pitiful and criminal from the apprentice’s standpoint, 
ridiculous from. a modern system standpoint, and there is no 
word that describes its wastefulness from an economic stand- 
point.” ‘The great Amar has said the same obtains today in 
his country. “Our present methods of teaching must be over- 
hauled and research laboratories inaugurated.” 


Devices for Visualizing Processes 


Every day that passes serves to emphasize more strongly 
the correctness of these methods which are based upon teaching 
through the eye. Written instructions, charts, drawings, lantern ° 
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slides, stereographs and moving pictures serve as teaching 
devices for visualizing the process. Micromotion films have 
proved themselves particularly adapted to an efficient learning 
process. The activities to be studied may be repeated at will 
as oiten as is desired, according to the needs of the learner. 
An activity may be analyzed into its component parts, and 
even into the elements of the motion by taking a large number 
of pictures per second and thus slowing down the process 
when the film is exhibited at the usual rate of speed. Again, 
the activities mav be analyzed by means of mechanical and 
other drawings made especially to illustrate one point at a 
time, with all*extraneous subjects omitted. An activity may be 
summarized, by taking the pictures at a much slower rate of 
speed than is usual, and then exhibiting them at the usual 
speed. 

Attention may be secured and interest held by “exaggera- 
tion” as to scale and by means of the surprise by sudden 
changes of scale and also by the use of the “close-up.” Empha- 
sis may be secured by means of moving cartoons to illustrate 
a particular point. The sequence of operations may be made 
impressive by running certain portions and in certain cases, 
all of the film. backward. Explanations can be included by 
means ot captions inserted in the picture, which may consist 
of “reasons” and “directions.” 

Similarity to other activities can be demonstrated by 
including bits of film showing similar activities in other lines of 
work. ‘These are oniy a few of the benefits of the film as a 
teaching device 


Motion Study of Coremaking 


It may seem a long cry to an increased production of 
cores from a motion picture film of coremaking, but some day 
it will be realized that through the discovery and adoption of 
“the one best way to do the work,” and through that alone can 
come the increased production, increased wages and increased 
health and happiness of workers that are essential. 

As for the practicability of the method, in order to co- 
cperate in work for the blinded, we have, during the past year, 
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through the co-operation of L. W. Wallace, A. B. 
Segur and others of the Red Cross Institute of the Blind, 
made records of coremaking. These films show that this 
process applied to one small division of the work of an industry 
will standardize the activity involved, make possible its division 
into parts requiring different capabilities, add a new group of 
available workers, supply a new element of interest, result in 
increased production, make possible the payment of higher 
wages, eliminate unnecessary fatigue, exemplify efficient motions, 
and do away with a prime cause of inefficiency by supplying an 
adequate means of discovering, standardizing and transferring 
skill. 
Expense is Not Prohibitive 


It has sometimes been thought that the expense of this 
method is so great that it could be afforded only by groups 
of employers or by an association, but this is not true. It is 
net expected that this method is ever to be carried so far as to 
approach a diminishing return, and when it is realized that the 
difference between usual and customary output and the outputs 
resulting trom this method of research and teaching is itsually 
more than three to one and sometimes five to one, the impor- 
tance of recording the one best method of doing work and 
teaching it can be realized. 











Comparison of Costs of Electric and 
Open-Hearth Furnace Practice 
By E. H. Batiarp, West Lynn, Mass. 


The advance made during the past few years in prac 
tically all branches of manufacturing has been reflected, in a 
marked degree, in the steel casting industry. Foundry engi- 
neers have demonstrated by many remarkable examples, 
the advance in the foundry art. Without question the neces- 
sities of war have done more to stimulate the steel casting 
industry than any other single cause. 

It is a matter of general information that prior to the 
war many modern foundries were built with the objectionable 
features of the old time foundry removed, having in mind 
only such features as spell efficiency and lower the cost of 
production. Electric stee! melting furnaces were installed in a 
number of foundries. The success following their installa- 
tion is well known to most foundrymen. Without the electric 
furnace it is doubtful if the steel casting industry would 
have been able to contribute such a variety of necessary 
articles needed in the execution of the war, particularly gun 
castings, truck wheels and parts, ship castings, anchor chains, 
etc., all of which presented many difficulties which were over- 
come by the persistent efforts of the foundrymen called upon 
to produce them. 

The increased number of electric furnaces installed 
during 1917 and 1918 and their successful operation interest- 
ed the Lynn works of the General Electric Co. to the extent 
of inducing the authorities in charge to make a thorough 
investigation. It is true that a 5-ton electric furnace has 
been operated successfully for some years at the Schenectady 
plant and it may appear strange that Lynn foundrymen have 
been so backward in not making this investigation earlier. 
The truth of the matter is that for 26 years at the Lynu 
works the acid open-hearth furnaces have been able to pro- 
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duce practically all classes of castings required, varying from 
1 pound to 30 tons, and meeting all specifications physically 
and chemically. 


In order to maintain production from the open-hearth 
furnaces at reasonable cost, and to keep pace with the labor 
shortage, many changes havé been made by rearranging the 
entire open-hearth department, installing traveling cranes with 
lifting magnets, and a mechanically operated charging machine. 

Fuel oil economies have been carefully studied, so that 
under favorable conditions it has been possible to produce 
a ton of steel with 37 gallons of oil per net ton of melt. 
These factors have made it possible to produce molten metal 
in the ladle much cheaper than- could be done electrically. 


With radical changes in design of much of the product, 
the engineering department began calling for work difficult, 
if not impossible, to produce in the open-hearth furnace, par- 
ticularly where a small quantity of alloy or special carbon 
steel was required. Producing small heats in a 20-ton open- 
hearth furnace is not economical; neither is it good business 
to make a full sized heat requiring special mixes, using only 
a small portion for the particular work desired, and pouring 
the balance into regular commercial work. 


From the investigation made of the electric furnace, it 
seemed that this process would meet the particular require- 
ments. The latter part of 1918 the installation of a 6-ton 
basic lined heroult furnace was completed. Regular produc- 
tion was commenced in December, 1918, with an entirely inex- 
perienced organization. The furnace was operated for four 
months, day shift only, enabling us to secure actual cost data. 

The open-hearth department, having been organized for 
the past 26 years, and made up of many men who had 
been with the foundry for practically the entire period, it goes 
without saying that to contrast the operating expense of the old 
organization of the open-héearth with the new organization of 
the electric furnace, we should not be too severe in our crit- 
icism when analyzing operating costs. 

The writer believes, however, foundrymen will agree, - 
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Cost 
Per cent Metal charged Price Per __ per N.T. 
oy RE a Se eet em 51.00 Gi... 
) SAS esa Rie ret eer ey 51.00 G. T. 0.46 
Scrap 
* 20.13 Foundry Accumulations ........... 18.00 6. Tt 
1.64 Castings from Scrap Dept.......... 18.00 G,. Tt} 3.50 
15.63 Scrap 0.06 Unguaranteed........... 21.25 G: 7. 2.97 
0.49 TOME DUOUNEE occ cescic sis verses ase 21.50 G. F. 0.09 
58.71 EE SN, On Oo dae ance bloat 8.50 i. T. 4.45 
0.55 Nickel Accumulations ............. 21.50 G. T. 0.11 
0.60 I OO Ear 12.00 G: T; 0.06 
97.75 12.80 11.18 
Special Metals 
0.54 a ee er ec 155.00 G. T. 0.74 
0.37 oe ne 225.00 G. T. 0.74 
0.09 OS Re rene n on tr 71.20 G; T. 0.06 
0.07 Aluminum Titanium .............. 166.90 i, 1. 0.12 
0.04 MEET So yatectisacts pau cd ciecoglate 0.50 Lb. 0.38 
0.06 EEE EET TEE eT 100 lbs. 0.23 
0.08 al se ee chee 9.16 G. T. 0.01 
Se i ee ee 204.38 G. T. 2.28 
100.00 Total Metal Charged................. 15.59 G. T. 13.92 
Molten Metal Cost 
I i Serre 13.92 
RU TN ad Ue fad eitalnorneat 2.00 
Items of Expense—(per detail below) 21.58 
10000. Total Cost ot Melt... 0.ccscccsecvecs 37.50 
al eee epee 
9200' Cost of Metal in Ladle.............- 40.52 
30.90 Credit—Scrap Produced ............. 16.16 N. T. 
A110 ‘tiood Castings Produced ............. 53.06 
Summary of Expense 
Electrodes (30 Ibs. per Net Ton 

MUMS deco clans Ga ceswnn aera clei 0.08 Lb. 2.52 
EN eG.0.c50-6) tiiiaieieiaiase ape 0.0125 KW. 9.05 
LS re ae 0.079 = Gal. 0.26 
RT Aa ee een 0.24 
Slagging Material—(Lime, Fluor-, 

spar, Syndolag, Carbon, Coke)... 1.79 
Furnace bottom sand .........22+. 4.47 ee 0.01 
RE INE, npc 5.2a dc e.esunteereen 0.43 
Dermmice TeOGits o.oo. 0scc0sswcews 1.27 
Royalty (Ave. per net ton output) 

I Gras eee Sia o.0s cre Mane oe 0.27 
Depreciation 10 per cent............ 1.14 
PEROONSE—LADOF (wooo cs esc tne e'es 1.30 
Expense—All other .............. 3.30 

Ra, DR OPE eas 65. be 555s SS weeds dante ates es 21.58 





Heats poured, 131. 
Average weight per heat, 13,918 pounds. 
Metal melter per 100 kilowatts, 275 pounds. 
Kilowatt-hours per net ton melted, 720 kilowatt 
Seventeen weeks actual operation, January to April, 1919, inclusive. 








Comparison of Costs 









































OPEN-HEARTH FURNACE 
Cost 
Per cent Metal Charged Price er per N.T. 
bee Pee From: . TOA. 5 oo oais ode caces cs 51.00 i 7. 3.45 
eee een eae 50.00 G. T. 1.45 
10.82 50.70 Sy 4.90 
Scrap 
40.40 Foundry Accumulations ........... 18.00 G. T.) 
0.87 Foundry Scrap Casting............. 18.00 Sr. 8.05 
8.80 Castings from Scrap Dept......... 18.00 G. T.) 
2.45 Scrap 0.06 Unguaranteed.......... 21.25 G. T. 0.46 
18.08 Scrap 0.04 Guaranteed............. 24.78 ty A 4.00 
16.40 ee a ee er ee re 12.05 G. T. 1.77 
87.00 18.37 a 14.28 
Special Metals 
0.52 IRS LS, Ss SLE aoe owe ee 155.00 My 0.68 
1.29 ee CLE OR ere 225.00 G. T. 2.60 
0.01 WN I oe ck eeodee 71.20 G. T. 0.01 
0.11 Aluminum Titanium .............. 166.90 G. T. 0.18 
ee ee ee 270.00 G. T. 0.01 
Se RE LE EAE ER ire 017s ib 
0.21 SON I ee iets o bas sd0e0O¥a Souder 9.16 G. T. 0.02 
0.04 OCT OT CTE T 60.00 G. T. 0.02 
2.18 180.91 G, T. 3.52 
100.00 Total Metal Charged..:............. 25.42 G. T. 22.70 
Molten Metal Cost 
el TOE. la'w's 6 Ae vce 2 oe 22.70 
OE SR Se rr porns 0.83 
Items of expense (per Detail below) 9.95 
ek OS RS ES Be. Sa eer 33.48 
EN SI, ooo ok Se tin's bites ood bce Wes biden © 
92.00 Cost of Metal in Ladle............. 36.38 
35.66 Credit—Scrap Produced.............. 16.05 N. T 16.05 
ah 38 ‘Cond Caciine PrOmMced..... «sss 0seess sce ses 49.24 
Summary of Expense 
Fuel Oil—O. H. Fur., Gallons....... 0.079 3.65 
Furnace Bottom Sand.............. 4.47 N. T 0.25 
alee CONOR 265250. cae oe wes 0.22 
Furnace Repairs (Actual—Labor and 

ea RE eR En here 0.77 
Depreciation (10 per cent on orig- 

En. tive biiatncey mt 4.3 cuoeN 0.98 
ee ore 1.46 
Boamenss.. Pu SMOG. kode isc ods5 os 2.62 

Total Melting Expense.............. 995 

















Heats poured, 162. 


Average weight per heat, 37,358 pounds. 
Metal melted per 100 gallons oil, 4500 pounds. 


Fuel oil per net ton melted, 44.4. 
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from the figures which follow, that the costs of the electric 
furnace are comparable when it is considered that the product 
of the electric furnace is superior and is fully meeting chem- 
ical and physical requirements. It will be noted that in analyz- 
ing costs the kilowatt consumption per net ton in the ladle 
is 720. This apparent high consumption is due to the fact 
that 60 per cent of all heats are double slagged. A very 
conservative estimate for single slag heats, operating according 
to our practice, is 650 kilowatts. The power charge of $1.25 
per 100 kilowatts is abnormally high. A material saving 
in labor costs could be efiected by employing a mechanical 
charging device which would reduce the charging time. 

During the 4-month period, used as a basis for cost com- 
parison, both the electric and open-hearth furnaces were 
operating on short time, due to lack of business. Also it 
should be remembered that we are comparing figures of a 
6-ton basic electric furnace against a 20-ton open-hearth 
acid furnace. There are a number of items entering into 
the cost of both processes which would be somewhat modi- 
fied providing both were run at full capacity. It is indeed 
uncertain and unreliable to make up figures in any other way 
than on the basis of actual running cost. The figures are 
presented on this basis in hopes they will serve as a means 
of comparison and be of material benefit to foundrymen. 

In analyzing costs, the metal charge of $11.18 per net 
ton for the electric furnace should be noted. Substituting 
steel turnings at $8.50, gross ton, in place of 0.06 scrap 
which was used, would reduce the metal charge by $1.66 per 
net ton of melt. This mixture is practical and would have 
been used in our case if turnings had been available at the 
time. 

Analyzing Comparative Costs 


The cost of special metals for the electric furnace was 
$2.28 per net ton. For actual comparison we should eliminate 
the charge for nickel and copper, replacing 1749 pounds with 
ordinary scrap. This would reduce the special metal charge 
49c per net ton. 

In analyzing the expense items of the electric furnace, 
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a current charge of $1 instead of $1.25 per 100 kilowatts 
should be assumed. This item would be reduced $1.80 per 
net ton of melt. The fuel oil charge for the open hearth is 
$7.90 per 100 gallons. A very conservative price for oil 
would be $5 per 100 gallons. The fuel oil consumption, as 
shown in cost, is 44.4 gallons per net ton of melt. This is 
high due to furnace operating on short time. If we assume 
a consumption of 37 gallons per net ton of melt at 5c per 
gallon, according to our practice, the fuel oil cost per net 
ton of melt would be reduced $1.85. It should be stated that 
these figures are not estimates but are actual tank measure- 
ments, checked by accurate oil meters, and include the heating 
of ladle, and week end heating up of furnace. 


With the open-hearth furnace operating full time a num- 
ber of cost items would be materially reduced, as follows: 


ee PR aS inns dveeesesusion 0.24 per net ton 

eee 0.50 per net ton 

Gomera GRBUMEO ©. ..0ccsccccessces 0.75 per net ton 

ESL RO ECT PE Te 0.25 per net ton 

ey a een eT ry 0.24 per net ton 
1.98 


Summary of Costs 


The writer believes that foundrymen will agree that the 
exceptions above noted are not in the least exaggerated, and 
are shown for the purpose of presenting the best comparison 
that the figures will permit, assuming both furnaces are oper- 
ating under normal and reasonably full time conditions. With 
the reductions, as above noted, a summary of costs is as 
follows: 

Electric furnace Open-H’th fur. 


fo ee ere eres 9.52 net ton 14.28 net ton 
DE NED. . oc Siew co ges suns ves 1.79 net ton 3.52 net ton 
TT FE. eee > Fe 6.60 net ton 


Molten metal cost in ladle........ 36.57 net ton 32.55 net ton 
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We feel that we were fortunate in having had the oppor- 
tunity of making observations and comparisons between the 
two processes covering a period of seven months. We have 
concluded that, for the special requirements to be met, electric 
furnace steel is superior to the open-hearth product from a 
quality viewpoint, and consider the cost comparable with open- 
hearth costs and not prohibitive. 


Conclusions 


The following are some of the reasons on which the 
conclusions are based: 

1. Freedom from serious checks in castings, due to 
absence of oxides, and the lower phosphorus and sulphur 
content. 

2. High temperature easily attained, adapting it for light 
section casting. 

3. Carbon and alloy ingots up to 13% inches (which 
we have produced) show marked superiority over ordinary 
open-hearth product, due to more complete deoxidation of 
the steel, producing a sounder ingot with less pipe and free- 
dom from segregation, with superior forging and heat-treating 
qualities. 

4. Possibility of taking small portions of heat, producing 
different compositions from the same heat. 

5. Permits of intermittent running with less damage to 
furnace than to the open hearth. 

6. Flexibility of working in conjunction with open 
hearth, permitting the casting of pieces beyond the capacity 
of one furnace. 

7. Low cost of furnace charge, practice permitting a 
charge. of 75 per cent steel turnings with 25 per cent foundry 
scrap, an advantageous low-priced mixture. 

8. Low cost of producing a high grade steel for both 
castings and ingots. 

9. Scrap produced by electric furnace used in open 
hearth as 0.04 material, improving finished product of open 
hearth at a saving in price of 0.04 material. 











Discussion—Comparison of Costs 


Mr. P. BENDIxEN.-—I would like to ask Mr. Ballard what 
he would substitute for turnings if turnings were not available? 

Mr. E. H. Batrarp.—The cheapest boiler plate or forge 
scrap that can be produced or purchased; what we would call 
0.06 or unguaranteed material in proper shape. But ordinarily 
our experience has been that if we hadn’t sold our turnings 
way ahead of the anticipated requirements we would have had 
ample. I think the majority of people balance those conditions 
themselves, and their output would be governed by the cheap 
low priced scrap that they were producing themselves, but 
0.06 or the cheapest scrap would be substituted. 

Mr. W. E. Moore.—-What Mr. Ballard has said regarding 
the suitability of electric steel for steel foundry use is entirely 
true. His remarks would, I believe, have been even more 
favorable to the electric foundry steel, if he had been running 
an acid instead of a basic electric furnace. While the basic 
electric furnace is more simple to operate and quicker to put 
into production than an open-hearth furnace, the acid electric 
furnace is still more simple to operate and many foundrymen 
who have had both basic and acid experience maintain that 
acid electric steel makes sounder castings, on which there is 
less cost for cleaning and welding. 

In one case under my observation they had been making 
basic steel, keeping four welders busy in the cleaning room, 
and when they changed to acid electric steel, one welder was 
all that was necessary to keep up production on the same 
character and tonnage of castings. 

The acid electric furnace shows somewhat lower power 
and electrode consumption and the refractory life is at least 
double as compared to basic operation. The acid technique 
is more simple and more rapid. With the modern rapid type 
acid electric furnace under favorable conditions, it is possible 
to get 14 or more heats per day. The heats come so rapidly 
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and the furnace is so efficient that the product is actually 
cheaper than open-hearth steel and very much cheaper than 
converter steel. 

In one case where a rapid type electric foundry furnace 
of 3 tons replaced two 2-ton converters, the cost of the steel 
at the spout was reduced $35 per ton, even though the power 
cost was approximately 1%c per kilowatt-hour; the converter 
practice, too, had been well standardized after several years use 
and the electric furnace was then new and further improve- 
ments were expected. 

Mr. BaLctarp.—The quality of steel which we were called 
upon to produce to our mind called for the lowest possible 
phosphorus and sulphur content. We naturally turned to the 
basic for that reason. I am not defending the basic process 
over the acid; we merely exercised our judgment in the 
matter of furnace lining, results of which we feel have justified 
our action. 

A MeEmBer.—This matter of freedom from serious cracks 
is rather interesting and I do not suppose the checks are 
absolutely absent in the case of electric steel, but I was won- 
dering about what the reduction would be compared with the 
open hearth. 

Mr. BALtarp.—This question was recently answered some 
few days ago by the writer, stating that to my mind metal 
plays a secondary part in the question of checks, assuming that 
the processes of acid open hearth, and electric steel making are 
properly performed. Generally speaking open-hearth steel is 
made under ordinary supervising conditions. With the electric 
furnace keener supervision and closer attention must be paid 
to the furnace operation, resulting in a somewhat improved 
product. To my mind the question of checks is more often 
one of mold troubles rather than of metal. I firmly believe 
that with the same close attention paid to operation of the 
open hearth that is now given the electric furnace, there would 
be little difference between the product of the two furnaces. 
Without question the temperature is under better control in 
the electric than in the open hearth, together with the fact that 
the steel is much freer from oxides. 














Electric Versus Converter Steel 
By Joun H. Hatt and G. R. Hanks 


At our High Bridge plant we have a 3-ton heroult elec- 
tric furnace and a 3-ton bottom-blown bessemer converter 
working side by side. The electric furnace is operated on a 
basic bottom, which enables us to turn out steel very low 
in sulphur and phosphorus. 

During the war we had orders for castings for the 
army and navy, and in order to use our converter for castings 
of this class we installed the Stoughton oil-burning process on 
our cupolas, by which we were enabled to turn out steel suf- 
ficiently low in sulphur to, meet the government’s specifica- 
tions and in many cases to get sulphur considerably below 
0.06 per cent. 

We had always been able to meet the tensile tests for 
Classes 1, 2 and 3 army and navy A, B, C and D steel with 
converter metal and after we had the oil on the cupolas 
working successfully we undertook to turn out army and navy 
work with converter steel as well as with electric steel. 

We had not gone very far with the more intricate cast- 
ings before we were faced with the fact that the converter 
steel, even when the sulphur was around 0.05 per cent, 
was much more subject to hot cracks and tears than the elec- 
tric steel and apparently it was not always true that the lower 
sulphur heats were any better in this respect than the high 
sulphur heats. 

Kept a Record 


In order to throw some light on this question we kept 
very careful records on one of the cradle-band castings for 
240-millimeter howitzer. These castings were of Class 3 
steel but in our practice we poured them with steel running 
from 0.25 to 0.35 per cent carbon and secured the desired 
high tensile strength by heat treatment. The table on 
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page 223 gives the analyses of a number of converter and electric 
heats from which castings of this pattern were poured and 
shows clearly the large proportion of cracked and torn cast- 
ings on the converter steel. An examination of this table 
will show that in the converter heats on which no castings 
were lost the sulphur was as high or higher than on the 
heats on which castings were rejected for hot cracks. It 
will also be noted that at least one of the electric furnace 
heats (No. E491) is not very low if sulphur and on this heat 
we lost no castings. In fact electric heat No. E491 with 
0.032 per cent sulphur is directly comparable with converter 
heat No. 68528 with 0.038 per cent sulphur, on which a cast- 
ing cracked. 
Resorted to Stunts 

In our efforts to overcome the hot tears in the foundry 
we used all of the “stunts” that could be worked out with 
any reasonable theory behind them and some of them were 
as follows: The castings were made in both green and dry 
sand; they were taken out of the molds hot; were allowed 


to cool over night, etc. Some of these same molds were 
relieved to allow free shrinkage by destroying the sand grip, 
while other molds merely had the cope lifted and were 
allowed to remain until they were cold. During our experi- 
ments as above enumerated we determined that the castings 
poured from electric steel could be handled in most any manner 
that time and equipment would allow and our results produced 
very few rejections, whereas with castings poured from con- 
verter steel we were unable to produce any.large proportion 
of good castings regardless of the manner in which they were 
cared for. 

Somewhat later we undertook the manufacture of rudder 
stocks and stern frames for merchant ships, and our experi- 
ence on these castings was even more illuminating than on the 
smaller castings for ordnance work. ‘The reason for this, of 
course, was that the castings were so long as to give a very 
great total shrinkage amounting to 5 inches. Our first really 
conclusive test on these castings came when we _ were 
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obliged to pour a rudder stock from two heats of converter 
steel which analyzed as follows: Carbon, 0.29 and 0.31 per 
cent; silicon, 0.51 per cent; manganese, 0.77 and 1.01 per cent; 
sulphur, 9.066 and 0.057 per cent; and phosphorus, 0.052 and 
0.056 per cent. 

This casting was scheduled to be poured from one con- 
verter heat and one electric furnace heat, mixed, but owing 
to trouble with the electric furnace we were obliged to pour 
it entirely of converter steel. Every precaution was taken to 
relieve this casting so that the shrinkage would not result in 
hot checks, the sand being dug out from around the heads and 
the cope lifted off the casting about 30 minutes after pouring. 
We were naturally somewhat afraid that we would have hot 
checks in this casting, but when the cope was lifted off and we 
found the casting torn in three pieces our feelings may be more 
easily imagined than described. Within a few days the same 
casting was poured successfully of electric furnace steel 
which analyzed as follows: Carbon, 0.30 per cent; silicon, 
0.38 per cent; manganese, 0.85 per cent; sulphur, 0.021 per 
cent; and phosphorus, 0.019 per cent. 

We afterward successfully poured these large castings 
and also large stern frames, sometimes with electric furnace 
steel alone and sometimes with electric steel and converter 
steel mixed. The analyses of several heats on which we 
successfully poured castings of this class are given below: 

Carbon Silicon Mang’se Sulphur Phosph’us 


Kind of heat Percent Percent Percent Percent Percent 
| aay re 0.26 0.38 0.82 0.02 0.024 
WRENS csc diceces 0.37 0.42 0.94 0.019 0.033 
(Converter ......... 0.37 1.10 1.51 0.047 0.045 
Ere ree 0.27 0.78 0.94 0.030 0.036 
ee a eee 0.27 0.24 0.67 0.045 0.046 


Examination of these analyses shows that the average 
sulphur in the two castings poured of electric and converter 
steel mixed is 0.033 per cent in one case and 0.038 per cent 
in another. 

Naturally, in the rush of war work we were too busy 
to keep very complete records, but our experience convinced 
us that the electric steel was superior to the converter steel ' 
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from the standpoint of hot checks and we had several cases 
besides those given above where steels of practically identical 
analyses as regards sulphur ran true to form in the matter 
of hot checks, the converter steel giving considerably more 
trouble than the electric. 


Experiences at Easton 


Our Easton shop at the same time was running a 6-ton 
basic electric furnace side by side with a 2-ton converter. In 
their electric furnace practice they did not work for as low 
sulphur as we did at High Bridge, but after they had been 
running a couple of months they were convinced that the 
electric steel castings were so much more free from hot 
checks that there was practically no comparison between the 
two steels. They had an experience on a large stern frame 
which was practically the same as ours at High Bridge— 
a converter steel casting cracked so badly in the molds that 
it could not be used at all. The same casting poured from 
electric steel with a little converter steel to fill up the heads 
came out practically free from hot checks. 

At Easton one of the regular lines of manufacture is 
castings for track work which are poured from a hard grade 
of carbon steel. These castings are of intricate design and 
the men in charge of that foundry have been making them 
regularly for 15 or 20 years. In talking with them they 
remarked that during the 15 years they had poured them of 
converter steel they had grown to regard hot checks in these 
castings as a matter of course, but that after a short experience 
with the electric furnace steel they were able to turn out 
these castings practically free from checks with no more care 
in handling, and in fact, in many cases, with less care than 
was used for the converter steel. 

We do not wish to be understood as stating that we 
believe that sulphur has nothing to do with hot checks in 
steel castings, but we do feel that sulphur is by no means 
the only thing which makes converter steel liable to these 
defects. In fact our own individual opinion is that although 
sulphur is a contributing cause it does not have as great an 
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effect in causing hot cracks as does the method of manufacture 
of the steel. 
Data on Electric and Converter Heats 


No. of Heat Analysis 
Cast Date No. Carbon Silic’n Mang. Sulp. Phos. 
Per Cent——————_ Remarks 
1 6/12 E491 028 0.24 0.47 0.032 0.023 
4 6/13 E497 0.34 0.51 1.40 0.014 0.040 
1 6/15 E505 035 024 1.00 0.017 0.037 
3 6/19 68578 0.30 ..- 0.87 0.047 0.049 2 cracked, torn 
2 6/19 68579 0.29 0.47 1.11 0.046 0.050 1 cracked, torn 
2 6/20 68592 0.27 0.56 0.84 0.065 0.041 1 cracked, torn 
1 6/20 68593 0.30 --- 1.13 0.055 0.043 1 cracked 
2 6/21 68609 0.26 --- 0.98 0.057 0.049 1 cracked, torn 
1 6/25 68657 0.27 0.38 1.00- 0.070 0.045 
2 6/26 68675 0.24 --- 0.80 0.064 0.040 1 cracked, torn 
3 6/26 E528 027 0.19 1.31 0.016 0.020 — 
2 6/26 68673 0.28 0.56 1.07 0.065 0.043 
1 6/27 68691 0.26 0.61 0.94 0.055 0.048 
5 6/28 E532 0.31 033 1.00 0.015 0.027 
1 6/26 E533 035 026 1.00 0.018 0.031 
3 6/29 E538 0.30 0.28 0.93 0.014 0.020 


N 


6/14 68562 0.33 0.38 0.94 0.054 0.047 
6/14 68528 0.28 --- 0.88 0.038 0.045 


cracked, torn 
cracked, torn 


—_ 


Discussion—Electric Versus Con- 
verter Steel 


Mr. MAneEr.—Do I understand that you .met the physical 
and chemical requirements without any difficulty but you were 
troubled with hot checks? 

Mr. Hanks.—We were able to meet conditions as to 
the checks. 

Cot. A. E. Wurre.—-I believe that the cracks are due to 
heat temperatures of the steel as much as to molding condi- 
tions. The inaccessibility of the converter makes it hard to 
determine the temperature of the steel before pouring, whereas 
with the electric furnace the steel can be tested by the film, 
rod and spoon tests. 











The Effect of Sulphur on Steel 
Castings 


By A. E. Waite, Ann Arbor, Mich. 


It is not the object of this paper to add any new evidence 
to that which already has been presented. ‘There has been 
no opportunity, since the writer was requested to prepare a 
paper on this subject, to make experiments and tests. It is 
the object of the paper to plead for a thorough survey of the 
items which affect the quality of steel castings and to judge 
of their acceptability on the basis of the properties they 
possess rather than to lay undue emphasis on one or more 
disputed points. 

Considerable has been written concerning the effect 
of sulphur in steel. Numerous writers have pointed out 
that sulphur in percentages much above 0.04 or 0.05 gives 
material showing undesirable qualities. Now and then some 
one suggests that sulphur in percentages greater than 0.04 
or 0.05, possibly as high as twice the values given, in no 
way affects the quality of the steel. Much that has been 
written is in the way of exposition and is not supported with 
evidence. Furthermore, a considerable amount of the evi- 
dence submitted is so beclouded by other factors that the 
data is valueless. Practically all of the literature discussing 
sulphur deals with its influence in rolled or forged steel and 
not in cast steel. Between cast steel on the one hand and 
rolled or forged steel on the other, there is, in the writer’s 
opinion, a vast deal of difference. Therefore the observa- 
tions on the influence of sulphur in rolled or forged steel, 
relatively speaking, may have little bearing if applied to cast 
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steel. This, briefly stated, is the status of the question at 
the present time. 


Factors Affecting Quality of Castings 

Broadly speaking, there are five main factors which 
affect the quality of steel castings. These are design of cast- 
ings, composition, molding practice, steelmaking practice and 
annealing practice. 

Included in the molding practice may be listed the’ kind 
of mold, whether of green or dry sand; method of venting; 
weight and location of riser; method of gating; character of 
cores; length of time mold is kept around metal after pouring, 
etc. ; 

In the steelmaking practice may be included place of re- 
carbonization, whether in furnace, converter or ladle; size of 
heat; number of castings to be poured from a given ladle; 
temperature of pouring, eté. 

In the annealing practice may be included the evenness 
of furnace temperature; the temperature employed; the time 
consumed in bringing to heat; the time at heat; the time 
consumed in cooling; the type of castings placed in a given 
furnace, whether all light, all heavy, or mixed; the type of 
furnace used, whether a furnace designed for heavy castings 
employed on light ones or vice versa; character of flame, 
whether oxidizing, reducing or neutral; etc. 

There are times when too little attention is given to the 
question of design of steel castings. Many designs are 
made by men who know too little about the characteristics of 
metal when it is changing from a liquid to a solid. Much 
improvement in the matter of quality of finished castings could 
be brought about by closer co-operation between the designer 
and foundryman, and it is trusted that as time goes on, this 
suggested closer co-operation will become more and more 
common. 

Purchaser Depends Upon Foundryman 


In general, the steelmaking and molding practice is of 
an acceptable character. In large measure, however, the 
purchaser is in the hands of the founder since it is not feasi- 
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ble for him to employ as expert a steelmaker or steel founder 
as the steel-casting operator can afford to do, and only by the 
employment of an abler steelmaker or founder can he expect 
to properly pass upon these phases of the process. Even if 
he can get a man of suitable experience, it is questionable 
if he should employ him, for by so doing, a status of divided 
authority in the steel castings plant would develop, and such 
a condition would be most unsatisfactory and in fact, quite 
impossible. Also, by chemical, physical and visual tests the 
purchaser can gather sufficient information regarding the 
character of the castings to decide whether or not they are 
acceptable, so that he is not as much at the mercy of the 
founder as might appear to be the case at first glance. 

The writer believes much greater attention should be 
given to the matter of annealing in the future than has been 
accorded it in the past. As a rule, steel founders have not 
awakened to the latent possibilities of scientifically controlled 
annealing. Many furnaces bear indications that the only 
things thought of in their design are walls, a floor, a roof, 
and some kind of ports for the admission of heat. 


There seems to be an utter disregard of such questions 
as fuel efficiency, through proper combustion and _ control 
of heat losses by radiation and by the stack; character of 
the flame, whether oxidizing, reducing or neutral; scientific 
temperature control, for in most furnaces there is as much as 
200 degrees Fahr. difference in temperature in different por- 
tions of the same furnace; accurate temperature measurements, 
for such furnaces as have pyrometers usually have only one 
and it is neither frequently calibrated nor does it necessarily 
record the real conditions in the furnace because of the 
varying temperature distribution in the same; and care in the 
selection of only pieces of approximately the same cross sec- 
tion for each furnace per anneal, for there exists a more 
or less haphazard method of placing castings with different 
cross sections in the same furnace with the resultant of either 
overheating the thin ones or failing to remove the dendritic 
structure in the thick ones. 
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It was the writer’s privilege in the fall of 1916 and the 
winter of 1916-1917 to visit nearly all of the important steel 
casting plants in the eastern half of the United States. It 
was also his privilege to have under his supervision the 
inspection of all of the steel casting plants producing ordnance 
material for the United States army from January, 1918, 
until he left the service in March, 1919. As a result of this 
experience, he has come to feel to a greater and greater 
extent that the acceptance of steel castings should be placed 
on a broad basis and that the minute scrutiny of castings for 
a few hundredths of a per cent of sulphur is both irrational 
and unwise. 

To talk about the effect of an increase of 0.01 or 0.02 
per cent of sulphur when by improper annealing, improper 
steelmaking or by improper foundry practice, properties many 
times worse than those produced by sulphur are acquired by 
the steel, is, in the writer’s judgment, placing undue emphasis 
on the wrong factor. 

Sulphur in steel may increase blow holes—it is granted 
that this is a disputed point—but assuming that it does, it 
will not do so to nearly the same extent as an improper temper 
to the mold; improper venting of the mold or core, especially 
the core; or an improper pouring temperature. It may 
increase shrinkage, but it will not do it nearly as much as an 
improper casting design, an improper pouring temperature, or 
too rapid a heating or cooling during the annealing. It may 
decrease the metal’s resistance to shock but not to the degree 
that a poorly designed casting will, or one in which the 
metal has been overheated, burned or underannealed with the 
dendritic structure still in evidence. 

It was because of the feelings expressed in the preceed- 
ing paragraph that the writer championed, while connected 
with the ordnance department, a more liberal specification as 
applied to sulphur, though accompanied at the same time with 
such a method.of inspection at the casting plant consisting of 
an examination of test bars, annealing lugs, visual exam- 
ination, etc., that the real quality of the castings, or as near 
real as could be obtained, might be ascertained. 








Discussion—The Effect of Sulphur 
on Steel Castings 


Mr. McCaurtey.—About six years ago when we were 
using coal as the fuel in our furnaces, we were getting from 
0.042 to 0.07 in sulphur and were having checked castings, 
We went to the use of fuel oil about three years ago and 
frequently have had heats analyzing as low as 0.028 in phos- 
phorus and sulphur, and we still have checks. We have been 
unable to prove to our own conclusion definitely that the differ- 
ence in the sulphur makes any appreciable difference in the 
amount of checks in our castings. 

THe CHAIRMAN, R. A. Butt.—I hope that the converter 
foundrymen who, perhaps especially during the war have been 
laboring under greater difficulties with respect to high sulphur 
content are able to submit more information as to tests than 
open-hearth founders, so that anybody can make his own 
deductions. In our own case, or in the case of others making 
open-hearth steel, of course, it isn’t an extremely difficult 
matter to keep our sulphur down to the limit, but I know 
from a somewhat limited experience in converter practice that 
at times the extreme shortage of suitable coke made a very 
difficult problem for the converter foundries. 

Mr. E. F. Cone.—We all know that early in the war 
specifications had to be changed for steel castings to meet all 
the conditions and to get out the necessary product. I would 
like to ask Colonel White whether in his experience he has 
noted any practical observation as to whether the increased 
sulphur did any harm to castings that were in service; whether 
he ran across any data of that kind? 

Cor. A. E. Wuite.—The very fact that the war ended 
as soon as it did has resulted in our being unable to obtain any 
real actual data with regard to the increased amount of sulphur 
in steel castings that went into ordnance work. So far as I 
have been able to get information from the records, the cast- 
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ings with the higher sulphur content were giving as good 
service as the castings which were held. under 0.04 and 0.05 
per cent, which was the case at the very beginning of hostilities. 

CoMMANDER RuHoapEs.—The U. S. S. Georaia had in 1909 
fourteen 6-inch gun mounts or stands that broke in service and 
that had to be replaced. We microscoped them and looked 
them over, analyzed them, tested them, and they all ran high 
sulphur, around 0.06 and 0.07, but we never broke any that 
we made with 0.04 on the same job. They were large cast- 
ings, weighing about 2000 pounds. I would like to ask Mr. 
White if in his experience he has observed that it is 
more difficult or less difficult to break up the dendritic structure 
and the bands and the ferrite in steel with a large amount of 
inclusions than one that has very little. In other words, we get 
a distribution of carbon in treatment. We can disseminate 
that carbon through the ferrite and get a uniform, nonbanded, 
nonferritic steel with low sulphur, easier than we can get it 
where we have large particlés in the inclusions. We took a 
forging from a 5-inch gun at Bethlehem in 1914 in which the 
bands were the most remarkable I have ever seen. The streaks 
were uniformly white ferrite areas full of manganese sulphite 
inclusions in the center, and they couldn’t treat that out. We 
knew it was sulphur from the color and sulphur prints, and 
from a piece a foot square we pulled 15 bars, none of which 
showed over 3 per cent elongation, although when we got off 
the streak we got up to 20 per cent elongation. 

Cot. Wuirte—I trust none of you will misunder- 
stand me with regard to the sulphur content. I have tried 
to make myself perfectly clear to the extent of stating that 
provided we had high grade castings and the castings were 
uniform with regard to the molding practice, annealing prac- 
tice and design, that a low sulphur casting would then be 
preferable to a higher sulphur casting. The point that I tried 
to make, however, was that in my judgment the variations in 
designing and in molding practice and in annealing practice 
offset the variations that might be due to one or two hun- 
dredths of a per cent of sulphur. These streaks that we see 
in steel castings are termed, I presume, ghost lines, and I 
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presume it is generally conceded that the ghost lines are due 
to the presence of phosphorus and that the phosphorus present 
in the steel in the manner in which it is, prevents the ferrite 
on annealing from distributing itself evenly throughout the 
casting, and that once we get that condition it is very difficult 
indeed to eliminate it. In fact, I don’t know as any successful 
treatment has ever been devised where it can be eliminated. 
The only method whereby I know we can eliminate it is to 
quench the casting, but then if we draw it back the ghost lines 
return again. I don’t know as it is usually felt that the ghost 
lines and streaks are due to sulphur. It is due to the phos- 
phorus content, and, of course, we are not at this present time 
particularly concerned with the phosphorus content, although 
I realize that the two to a certain extent go hand in hand. 
The fact that there were streaks of manganese sulphite present 
in the ghost lines means, of course, that the metal was dirty, 
but at the same time I am not altogether convinced that the 
reason why those castings failed was due to high sulphur. 
The very fact that the castings had these ghost lines might 
indicate that this condition was very materially weakened 
through the influence of the phosphorus, and that failure pos- 
sibly might be laid to phosphorus as much as to sulphur. 

Mr. Locxe.—--In connection with the matter of the effect 
of sulphur on castings from the producing standpoint, I col- 
lected data on some 1600 consecutive heats, involving about 
35,000 tons of basic open hearth, in order to see if there was 
any appreciable effect of sulphur on the cracks. Our sulphur 
runs entirely between 0.020 and 0.030, and I found that the 
castings that cracked at 0.030 were about three times as many 
as the castings that cracked at 0.020, and the curve is very 
close .to a straight line. I took a large number of heats in 
order to avoid any local conditions, such as molding or tem- 
peratures of the heat, and felt by doing so that I eliminated 
those things. Now, when it comes to phosphorus I found 
that the curve was practically horizontal. In other words, I 
could not see that there was any effect at all which probably 
could be expected, so that as a result I feel that apart from 
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the service of the castings after they are completed, the 
sulphur is very injurious from the producing standpoint. 

Mr. C. S. Kocu.—Regarding the matter of hot cracks, I 
believe that some foundrymen have more trouble the higher 
the sulphur, but this is a matter for each individual foundry- 
man to determine for himself. 

I think Professor White has been rather modest, in omitting 
from his paper much that he learned from the ordnance depart- 
ment. One point which he could have emphasized was that 
very frequently a list of 30 or 40 heats, which had been re- 
jected by the inspection division of the ordnance department, 
by reason of their failure on physical tests, was referred to 
Washington for final decision. In the course of time, many 
such lists were compared with other similar lists from other 
foundries, and in the comparison of these, I do not believe 
it was very often found that high sulphur was the cause for 
their failure on the physical tests. In other words, there were 
many times when the sulphur and phosphorus were extremely 
low, and having failed in the physical tests as often as those 
which were high in sulphur and phosphorus. After a con. 
siderable number of these batches of rejected heats had been 
handled and compared, it was interesting to see that almost 
invariably the foundry was given the opportunity of re- 
annealing, and in almost all cases the second lot of tests from 
the same heats would be returned as having satisfactorily 
passed the physical tests. 

In fact, it is my opinion that if all of the cases of rejected 
heats were compiled, as well as all the data concerning re- 
annealing, etc., it would have been almost invariably found 
that the cause of rejection, or failure to pass physical tests, 
was due to poor heat treatment. 

Briefly, our whole trouble last year in the ordnance depart- 
ment was not analysis, not how the steel was made, or in what 
kind of a furnace, but was absolutely and almost entirely a 
matter of poor annealing equipment and poor annealing 
knowledge. 











The Acid Electric Furnace Process 
By L. B. LinpemutH, New York 


In considering the electric furnace as a _ steelmaking 
instrument, whether acid or basic, we must always bear in 
mind that it offers the one method oi manufacture by which 
we can obtain commercially either oxidizing or reducing con- 
ditions, and are therefore able to produce high quality steels 
at prices which are not prohibitive. 

It will be necessary in this paper to assume that everyone 
is familiar with the metallurgy of the basic process, and it 
will, therefore, be mentioned only to point out differences or 
similarities between it and the acid process. 

The electric furnace lined with sand, with the steel covered 
with silicious slag, varies from the basic-lined furnace with 
a basic slag, in that all of the constituents of the steel, except 
silicon, being in themselves basic, hold a different relation to 
the slag and lining, which are acid, than they do in a furnace 
where the bases are always in a very material majority. This 
difference in relationship affects not only the constituents of 
the steel but also influences the effect of the reducing condi- 
tions which make the electric furnace a superior steelmaking 
container. 

How Phosphorus is Removed 

In the basic furnace, phosphorus is removed from the 
steel by producing an oxidized condition. Slag containing the 
phosphorus is then scraped out of the furnace and a second 
slag of a definite composition is made up and introduced in 
any desired volume. In the acid process, however, the 
removal of phosphorus which is itself an acid, is not possible 
in the presence of an excess of silica, which is the stronger 
acid. 

It is, therefore, unnecessary in the acid process to remove 
the slag provided it is possible to produce the necessary reduc- 
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ing conditions with the slag resulting from the melting-down 
operation. The acid process is, therefore, a one-slag process, 
but it is necessary to purchase scrap with the phosphorus 
and sulphur content below the maximum allowed in the 
finished steel, and in most cases the economy effected by a one- 
slag operation, compared with the basic process, would be 
offset by the premium paid for low-phosphorus scrap. To 
produce steel of a uniformly high quality by the electric 
process we have only to consider the production of a uniformly 
deoxidized silicious slag. 

Unlike the basic process from which we can produce slag 
of a definite composition and a definite volume, the acid slag 
varies considerably, both in analysis and quantity. The con- 
trolling feature in the operation of the acid process seems to 
be the quantity of iron-oxide present at the time the heat is 
melted, irrespective of whether this oxide is introduced with 
the steel scrap as rust, or, whether it results from oxidation 
due to air leaks in the furnace, or from the addition of iron 
ore. The slag volume in the acid process is controlled directly 
by the action of this iron oxide and silica. 

Unfortunately, scrap in any scrap yard is variable with 
regard to rust. A small coating of rust on light scrap such 
as turnings, which is, in certain proportions, a desirable scrap 
for an electric furnace, represents a much greater percentage 
of the scrap than the same coating of rust on heavier scrap. 


Oxidation Due to Leaks 


The amount of oxidation due to furnace leaks is a 
variable with every heat, so that oxidation from this source 
is not necessarily at all consistent. Scrap charged in the 
evening and allowed to stand in the furnace until morning, 
or charged Saturday night and allowed to stand until Sunday 
or Monday will become oxidized, the amount of oxidation 
depending upon the weight of the individual pieces of scrap 
and the care which was used in sealing the furnace after it 
was charged. It, therefore, follows that the amount of iron 
oxide in a furnace during melting is a variable which it is 
impossible to estimate. With the iron oxide varying between 
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heats, the slag volume will be similarly affected and there is 
no means of determining, before the heat is tapped, what 
percentage of slag volume there is. 

The reducing conditions necessary for the production of 
the highest grade steel and for making heats within the 
specifications desired require a slag with a definite composi- 
tion. To secure the proper slag without delaying operations, 
its composition must be judged solely by its appearance, and 
the fact that this slag is not obtained through reducing condi- 
tions alone makes the acid electric process one which requires 
more skill and judgment on the part of the furnace man than 
the basic process. 

The acid slag after melting and before any additions 
are made is principally a complex silicate of iron and man- 
ganese, containing usually about 50 to 60 per cent silica, the 
remainder being principally oxides of iron and manganese. 
Practically all the manganese of the charge with the exception 
of about 10 per cent passes into the slag as oxide. The per- 
centage in the slag, of course, will depend upon the slag 
volume. 

The oxidation of the bath, and of the subsequent addi- 
tions of manganese, appears to be controlled by the percentage 
of FeO in the slag. Whether the excess FeO is combined 
in some form of silicate, or whether there is free iron oxide 
I do not know, but whatever form the iron oxide is in, it acts 
as an oxidizing agent on carbon, silicon and manganese. 

Further, this iron oxide cannot be appreciably or satis- 
factorily reduced from the slag by adding coal or coke dust as 
in the basic process for two reasons. First, a silicate in which 
the acid constituent is in excess is more difficult to dissociate 
than a silicate in which the bases are in excess, as in the basic 
process, and further the iron is more stable in a silicate in 
which the iron base is the predominating base, as in the acid 
process. In the basic process, with CaO and MgO the con- 
trolling bases in a basic silicate, iron oxide, whether free or 
combined with the other bases as a complex silicate, is easily 
reduced by coal or coke. 
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The second reason why it is impractical, and perhaps 
impossible to reduce FeO from the acid slag by coal or coke 
is that at the high temperatures in the vicinity of the arcs, 
SiO, is reduced by carbon. This phenomenon is familiar 
in the bessemer process, where, when a certain high tem- 
perature has been reached, silicon in the bath increases during 
the blow. 

In the acid process, therefore, if the slag is subjected 
to reducing conditions before it is of the proper composition, 
silicon will be reduced and the bath will contain a percentage 
of silicon varying with the intensity of these conditions and 
their duration. 

As the iron oxide is reduced with difficulty, it must there- 
fore be replaced by a stronger base. This is partially accom- 
plished by the addition of lime. Manganese ore, if free 
from iron, should also be used for the same purpose. It is by 
replacing iron in the slag with calcium and manganese that it 
is possible to produce the necessary reducing conditions and 
secure uniform retention in the bath of subsequent manganese 
and silicon additions. Fortunately a slag with the proper 
percentage of lime and manganese can be determined by its 
appearance. 


Similar to an Open-Hearth Slag 


An oxidizing acid slag such as obtained after melting 
down is black and opaque or slightly glassy similar in all 
respects to a common acid open-hearth slag which it really is, 
chemically and physically. As soon as a heat is melted and 
the carbon is observed to be sufficiently low, lime should be 
added immediately up to 20 or 30 per cent of the slag volume, 
also it is preferable to add manganese ore sufficient to give 
10 to 15 per cent MnO in the slag. When the slag contains 
sufficient lime for practical purposes it will no longer be black 
but will turn to a green or robin’s egg blue and when cooled 
in the air, the surface will turn black or brown depending 
upon the proportions of iron and manganese oxide, black if 
it contains too much iron oxide, and brown if the iron oxide : 
is sufficiently removed. Coke dust or coal should be used dur- 
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ing the interval of adding lime and manganese ore, and until 
the heat is tapped to prevent any further oxidation of iron. 
If all the constituents of the slag are actually combined with 
nothing in suspension, and the furnace is free from air leaks 
and working under a normal reducing atmosphere, a trans- 
lucent, almost transparent, glassy slag of yellowish green or 
greenish blue is obtained. With this transparent slag and 
the greenish blue slag coated with a chocolate brown, reducing 
conditions are the best that can be obtained by the acid 
process. Subsequent additions of manganese and silicon will 
result in uniform losses and therefore give uniform results 
in the finished steel with respect to these elements. 

A typical analysis of a proper finishing slag is as follows: 
SiO., 58.70 per cent; CaO, 21.25 per cent; MnO, 12.01 per 
cent; FeO, 3.10 per cent; MgO, 1.15 per cent; Al.,O,, 3.35 
per cent; P, 0.003 per cent; and S, 0.005 per cent. 

If the slag during these operations shows a tendency to 
be porous or spongy it is still in an oxidizing condition. A 
proper acid slag should be free from sponginess or indications 
of gas pockets. 


Three Alternatives 


Three alternatives to the ordinary scrap melting, one-slag, 


process can be used to overcome the variables introduced by 
rust or other oxidation, namely: 

1.—Duplexing from a converter, or open-hearth furnace. 

2.—Slagging-off immediately after the charge is wetted. 

3.—Tumbling the scrap before charging to remove rust. 

The first of these is possible only in few plants. The 
second, to my mind represents the only satisfactory method 
of operating the acid process under the conditions found in the 
majority of electric-furnace plants. The third is expensive, 
impractical, and does not prevent the variations due to oxi- 
dation in melting, but would produce more uniform results 
than the melting of scrap with variable degrees of rust. 

It is important that the carbon content of the bath be as 
low as, or lower than that desired for tapping, before an 
effort is made to reduce the iron oxide percentage of the slag. 
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Iron ore added after the lime and manganese addition, delays 
the operations and produces a slag which is thin and scorifying. 
The yield of steel from charge to ladle is higher in the 
one-slag acid process, than in the two-slag basic process on 
account of the losses in the latter due to “slagging off.” 
However, if the acid process were carried out with two slags 


_the losses would be about equal. 


Open Questions 


Statements that the acid process produces steel with 
fewer slag inclusions, and of greater fluidity for castings, 
than the basic, are open questions. My observations of inclu- 
sions have led me firmly to believe that foreign inclusions 
are of far more frequent occurrence than any possible inclu- 
sions resulting from reactions within the steel made by any 
modern process. If inclusions are found where large masses 
of steel are not involved, such elements as ladle linings, noz- 
zles, washes, pouring, and molding should be thoroughly inves- 
tigated before any connection can be laid upon whether a proc- 
ess is acid or basic. From the point of view of inclusions 
resulting from a process,-the basic electric process gives condi- 
tions more favorable for their minimum than the acid process. 

The fluidity of acid electric steel might be greater on 
account of the almost invariably higher phosphorus. Unfor- 
tunately this feature of the acid process has never been 
determined. A simple set of experiments carefully carried 
out could determine this, and it is to be hoped that in the 
near future this question which is of importance particularly to 
foundries casting small and intricate shapes, will be answered 
by actual figures. 

No difference has been found in the physical properties 
of well made acid electric-steel castings or forgings compared 
to basic electric-steel, and for the purpose of castings, there- 
fore, we may consider the product the same in this respect. 

Briefly, we must consider the acid electric-steel process 
as a slag-making process. Oxidizing conditions caused by 
rust and by furnace operations influence the quantity of slag,’ 
and this quantity is always a variable. Iron oxide in the slag 
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must be replaced by a stronger base to remove it, and reducing 
conditions maintained to prevent its further formation. Scrap 
must be purchased and selected with care in order that phos- 
phorus and sulphur will be within specified limits in thé 
finished product. This is accomplished only at an advance 
in price. Good judgment and skill on the part of the melter, 
as well as an ability for quick observation, will determine the 
results which will be obtained by this process. Until the ad: 
vantages of more fluidity and greater freedom from inclusions 
attributed to acid steel can be substantiated by facts I would 
say that the basic electric-furnace is the superior steelmaking 
instrument- of the electric processes. 





Discussion—The Acid Electric 
Furnace Process 


Mr. Lewis B. LinpemutH.—In discussing slags with a 
certain degree of basicity or acidity the analysis of the slag 
one unit of FeO combines with one unit of SiO., the percentage 
which represents the percentages of elements or compound by 
weights does not represent the true condition of the slag as to 
whether it is basic or acid. For example, if we assume that 
of FeO would be 54.5 per cent. 

If we then assume that one unit of CaO com- 
bined with one unit of SiO, the degree of basicity 
would be the same but the percentage of CaO would be 48.2 
per cent. For this reason it follows that one unit of CaO 
will replace 1.28 units of FeO. One unit of MgO will replace 
1.9 units of FeO. MnO is so close to FeO that they can be 
considered equal. 

In figuring on a slag then, it is necessary to correct the 
figures given in analyses to conform with the replacing value 
of the different compounds. This can be readily illustrated by 
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two acid electric furnace slags of apparently an entirely differ- 
ent nature from analysis. They are as follows: 


Slag No. 1 Slag No. 2 

Per Cent Per Cent 
<A EE Pah ey 53.46 56.60 
> RS pe eee ers: 7.60 20.00 
OS era 20.22 9.08 
i EE ECP 11.38 4.44 
NE yd civ ence enews 4.86 4.80 


Slag No. 1 figuring the bases in terms of FeO equivalent 
represents 49.07 per cent, while slag No. 2 on the same basis 
represents 49.09 per cent FeO equivalent. 

All slags in the electric furnace will tend to adjust them- 
selves to a certain degree of basicity regardless of whether the 
bases are iron oxide, lime, magnesium oxide or manganese 
oxide, and this degree of basicity will be, in terms of iron oxide 
equivalent, between 44 and 50 per cent. 

If, in melting down, a slag is high in iron oxide, as it 
almost invariably is, it would tend to pick up from the bottom 
of the furnace enough silica to bring its basicity within the 
percentages that I have mentioned. If on the other hand, there 
are not sufficient basic oxides and the slag is high in silica the 
slag will be thick and viscous and will tend to relieve itself 
of silica by having silica reduced and silicon passed into the 
metal. As an example of slag high in bases in which it tended 
to automatically stabilize itself, the following analysis repre- 


sents such a heat: Slag No. 1 Slag No. 2 
Per Cent Per Cent 
PS oo loinc Sea eles 39.12 55.10 
Op Se ea ee ee 6.55 5.27 
MnO 25.35 23.63 
DUNS “25's on aviswewe oun eee 11.30 
A Alite 22 23 


The iron oxide equivalent of bases in slag No. 1 is 57.77 
and in slag No. 2, 41.98 per cent. 


On the other hand, seven slag and metal tests taken 
throughout a heat in which the iron oxide equivalent of the 
bases vary between 36 and 38 per cent, the residual silicon in 
the steel increased from 0.11 to 0.32 per cent without additions 
of silicon. 

I have stated in my paper that iron oxide cannot be apprecia- 
bly or satisfactorily reduced from an acid slag and that it must. 
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be replaced by a stronger base. To demonstrate this I will give 
you as an example some tests taken throughout a heat after the 
slag was in workable shape and apparently had reached its 
equilibrium. The example is typical. These results show 
how FeO in the slag was reduced from 10.67 to 4.60 per cent, 
but which was not accomplished without increasing basicity. 


No. 1 No. 2 No. 3 No. 4 
Per Per Per Per 
Cent Cent Cent Cent 
MR Ni Sis wees ... 60.30 58.44 56.60 57.50 
RP) oacawieec ere 18.10 20.00 18.95 
ERAN, 6.20 9.08 11.60 
ee ee .. 10.67 9.30 5.77 4.60 
BEES proce rete 5.84 4.53 4.80 3.80 
The iron oxide equivalent of bases in these slags are 
44.96, 46.48, 47.28, and 47.28 per cent respectively. In 


studying acid slags in which the bases are corrected to the 
equivalent of iron oxide it is noticed that after a slag has 
reached its equilibrium, additions of lime, manganese, ore, etc., 
will upset its equilibrium only for a very short time and that 
throughout the heat after the iron oxide equivalent has been 
established it will remain practically the same. 

One common trouble in the acid furnace which upsets 
the equilibrium of the slag is the sand from which the furnace 
bottom is made. ‘The most general trouble appears to be that 
of having a sand which is too refractory. Such a sand will 
not sinter into the bottom and when the charge is melted will 
float to the top and give an excess of SiO,. A good furnace bot- 
ton sand should contain between 96 and 97 per cent SiO,. If 
the sand runs higher than this in SiO, it should be mixed with 
some lower grade sand so that the mixture will contain between 
96 and 97 per cent. 

It would seem that the glassy, transparent slag is the most 
desirable for in nearly all cases it shows the lowest percentage 
of FeO. The blue and green slag with the chocolate coating 
will produce satisfactory results and are the easiest to obtain. 
No heat should be tapped, however, as long as the slag shows 
a black coating. The reason why some of these slags are green 
or blue or gray, I do not know, but it is probably from some 
combination of iron, manganese and lime, or possibly alumina 
in their various forms depending upon the degree of oxidation. 
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Comparison of Existing Methods of 


Measuring the Temperature of 
Molten Steel 


By F. W. Brooxe, Philadelphia 


A large number of trials and experiments have been car- 
ried out by steelmakers along with the very commendable sup- 
port of the makers of pyrometers to try and put the measure- 
ment of molten steel upon a scientific and fairly reliable basis. 
Most of the practical investigators have known all along that 
the measurement of actual temperatures to any degree of accu- 
racy is at present too much to aim for, and have contented 
themselves with the effort of finding some indication such as 
a reading on an instrument which tells them when the steel 
is at the best temperature to produce either a certain type of 
casting or a first-class ingot with the particular composition of 
steel they are handling, and that each time this reading is 
obtained the steel is at its best pouring temperature. In other 
words comparative tests have been their chief aim. 


Use of Pyrometers 


Of the scientific instrument methods, we may consider 
thermo-couples, radiation pyrometers and optical pyrometers. 


The thermo-couple for temperatures of heat-treatment has 


proved valuable. In the measurement of molten steel, however, 
only the rare metal couples can be considered, and even these 
do not withstand the very severe conditions of a bath of molten 
steel. Protective tubes, such as quartz tubes, have been tried, 
but have certain disadvantages. The mechanical strength of 
a long tube at the high temperature is inadequate; the chem- 
ical reaction of the slag in the case of basic operation is unde- 
sirable ; and the varying thickness of the coating of slag to the 
tube as it is pushed through the slag causes a varying lag of 
temperature from the steel to the couple. 
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The radiation pyrometers, of which the Thwing or the 
Foster type of fixed focus pyrometer appear to be most 
satisfactory, require no focusing and the method of handling 
them is simple. Both of these instruments also have an attach- 
ment for taking care of the change in black body conditions 
from true black body conditions when steel is poured from a 
furnace or from a ladle. The accuracies of these attachments 
are not so important, as they are the same for each heat as 
long as the steel is in a completely molten state. The first 
obvious objection is that owing to the slag covering in the 
furnace, and the difficulty and objection of maintaining an 
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uncovered patch, the temperature cannot be read until the steel 
is being poured into the ladle. While this only allows for 
correction of temperature in one direction, it still has several 
valuable advantages. If the temperature of the steel is too low, 
preference can be given to the heavy castings of large section 
and the pouring operation carried out as rapidly as possible. If 
the temperature is on the high side, the steel can be left in the 
ladle or preference given to all the small castings requiring a 
relatively higher temperature, but perhaps the greatest value 
is a check and guidance for the melter and the foundry super- 
intendent on the now existing more or less crude practical 
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methods to be explained later. In the open-hearth furnace, 
when consecutive heats are being run to the same analysis and 
same conditions, a certain difference of temperature between 
the steel and the slag may be assumed, but this is not very 
reliable. 


The principal objection, however, in the use of radiation 
pyrometers is the difficulty of always being able to focus 
through a clear atmosphere and onto a clean stream. of steel. 
In actual practice, it 1s found that smoky atmospheres and 
incandescent gases are constantly interfering, while in many 
furnaces the slag comes out of the teeming spout along with 
the steel and it is very difficult to know which of the readings 
recorded represent true conditions, or the same conditions as on 
the previous heat. There is also a tendency on the part of the 
observer to record the highest reading on the instrument and 
interference of a small amount of incandescent gas can escape 
notice. The following readings are typical of many tests made 
of a stream of steel leaving the nozzle of a ladle when pouring 
castings of easy section of about 30 to 100 pounds in weight 
and 0.25 to 0.35 per cent carbon, by the same instrument and 
the same observer, the resulting castings being of first class 
quality. 


Heat No. 7 Heat No. 23 

Mold Degrees Degrees Mold Degrees Degrees 
Cent. Fahr. Cent. Fahr. 
1 1510 2750 1 1530 2790 
2 1560 2840 z 1540 2800 
3 1515 2760 3 1210 2210 
4 1740 3170 4 1560 2840 
5 1530 2790 5 1490 2710 
6 1580 2870 


It is obvious that the readings on the fourth mold of heat 
No. 7 and the third of heat No. 23 were decidedly off, 
although every care was taken on both these heats to get 
uniform conditions and the error is undoubtedly due to 
incandescent gases and smoky atmosphere. Results both 
better and worse were obtained, and these are given as typical 
when every care was taken. 
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Practically the same limitations are noticed with optical 
pyrometers as with the fixed focus radiation type, the added 
disadvantage being that with every type of optical instrument 
there is more of the personal element brought in by the match- 
ing of intensities or the matching of colors. On the other 
hand, they are not so liable to damage by the too close prox- 
imity to the molten metal, as an observer has less fear of 
sticking a long tube up to the stream than of _ bringing 
his face too near. 

Of the practical methods known, the film, rod and pour- 
ing tests are in constant use at various electric furnace plants, 
and they are all depending upon uniform conditions existing 
when each test is made. The use of the film test originated 
from the crucible steel practice, it being the best practice in 
making tool steels to first close all the melting shop doors; 
then to pull the pots after the required stewing and remove 
the lid and slag; make ary additions and then carefully watch 
the bright surface of the steel for the first sign of an oxide 
film forming, this being the sign to commence pouring opera- 
tions. In the absence of drafts, this served as a fairly reliable 
temperature indicator, as the crucibles and the mass of steel 
were usually the same, while the varying composition of the 
steel could be allowed for by pouring as soon as the first 
speck appeared, or so many seconds later. In electric fur- 
nace practice, this consists of using a steel spoon of uniform 
capacity, dried out thoroughly over the bath, and giving this 
a total covering of slag in the furnace. A sample of steel 
should then be taken, which fairly represents the whole bath, 
remembering that when a door has been left open for some 
time the steel near the door has become chilled, and with 
steel made in an electric furnace where all the heat is applied 
at the top only, the temperature of the steel directly under 
the slag is higher than the temperature of the steel near the 
bottom. Where this is the case, the bath must be thoroughly 
rabbled before any sample is withdrawn, and even then the 
sample should be taken at a place equidistant between the 
electrodes and half way down the bath, so as to arrive at 
an average temperature. The measurement of the tempera- 
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ture is then indicated by the length of time it takes for an 
oxide film to completely cover the sample after the sample 
is taken from the bath. This method is also influenced by 
the composition and physical condition of the bath, as for 
molten steels of the same temperature this time varies, prin- 
cipally with the carbon contents, the silicon contents, other 
alloy contents and the state of deoxidization. Therefore, 
final comparisons must only be made between steels of ap- 
proximately the same composition and when the furnace is 
ready to pour. Care must be taken to keep the sample away 
from drafts and to have about the same amount of steel in the 
spoon each time. To show the. range of this test it has been 
noted that first class high-speed steel ingots of a composi- 
tion approximating carbon, 0.65; tungsten, 17.5; chromium, 
3.75, and vanadium, 1 per cent, were produced when the film 
(with a later charactetistic wrinkling of the surface) was 
formed directly the sample spoon came through the door, 
while good castings of about 0.25 carbon and weighing from 
30 to 200 pounds were produced when the film took 60 
seconds to form after passing the furnace door. 


Factors Affecting Use of Rod Test 


The rod test has been used for many years as a rough 
indication of the temperature of many molten metals. The 
first publication noted by the author of this test being made 
a standard practice under uniform conditions was from a large 
Italian steel works. This test requires the use of rods of steel 
of both uniform diameter and fairly uniform composition, 
and consist of plunging the rod into the bath of steel and 
gently moving it through the bath for a uniform length of 
time. If the steel is cold there is a deposit of the bath on 
the rod, if the steel is hot the bath melts away or bites into 
some of the rod, with all intermediate conditions indicating 
varying temperatures. The skin of the bar, it will be noted, 
has an effect on this test; a newly rolled bar with a bright 
scaly surface tends to show a colder bath than is actually the 
case. The bar before being plunged into the bath should be 
of uniform temperature and in some steel works this is taken 











246 American Foundrymen’s Association 


care of by bending about 12 inches or more of the end of 
the bar at right angles; holding the bar with the bend in a 
horizontal plane over the bath until it shows the first sign 
of sagging and then turning the end of the bar into the bath. 
This test again depends on the physical condition and the com- 
position of the bath. ‘This test is also very useful for testing 
the difference in temperature between the top of the bath and 
the bottom of the bath and is one of the best indications 
of the value in electric furnaces of the bottom heating type. 
Several tests were carried out on a furnace of the Greaves- 
Etchells type and not a single test showed any indication of 
marked difference in temperature between the top and the bot- 
tom of the bath and in every case it was shown that in a 
furnace of this type there is no need for any mechanical 
stirring of the bath. Considering the crudeness of this test 
and the fact that the rod had to be passed through a slag, 
the uniform effect of the bath on the bars were quite remark- 
able, both for baths that were relatively cold and hot. 


Temperature is Indicated by Fluidity of Metal 


The pouring test consists of using a spherical spoon of 
above 5 inches diameter and carefully slagging up this spoon 
over the bath. Dip the spoon quickly into the metal so as to 
get a sample of the steel from about the center of the bath. 
Withdraw the sample and carefully pour out the steel over the 
lip of the spoon at a slow even rate. The temperature of the 
steel is noted by its fluidity, and by the amount of steel skull 
that is left on the spoon. This test is the one most com- 
monly used in steel foundries. It is simple and the very 
nature of the test gives confidence to the man who is respon- 
sible for pouring the heat. If he sees every drop of the steel 
pouring nicely over the lip he feels that in pouring from the 
ladle itself the castings of small section will fill up and there 
will be no skulls left in the ladle. This test is subject to the 
spoon being properly slagged up, the rate of pouring the 
sample, and absence of drafts. 

For all these practical methods too much emphasis can- 
not be placed upon the fact that they are all comparative 
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tests only, and that they depend entirely upon uniform con- 
ditions, and attention to details. In all cases at least two of 
these methods should be employed. They do not of course 
indicate to the melter the temperature of the steel in degrees, 
Cent. or Fahr., but they do give him a very good indication 
of the degrees of temperature that the steel is either above 
or below the temperatures which will give him the best 
results for the composition of the steel he is handling, for 
the weight and for the type of casting he is making. In 
making steel castings it is important that the foundry foreman 
or superintendent be present when the final temperature tests 
are being made. He is in a much better position to know 
how hot the steel must be to. suit the castings on the floor. 
To tell the melter that the castings are averaging 30 pounds 
and then to leave the decision regarding the temperature up 
to him, is not sufficient. 

The question most, frequently asked while trying out the 
above tests was: “How accurately can you measure the tem- 
perature of the steel and what temperature should the steel 
be when it leaves the furnace to give the best results?” The first 
part of the questions refers to the use of the pyrometers. 
On steel works where the best conditions for the pyrometer 
can be obtained, there is still the limitations of the pyrometers 
themselves. As already explained, only the optical and the 
radiation type offer a good field for these high temperatures 
and conditions, and there is little doubt that an error of plus 
and minus 50 degrees Fzhr. in the instrument itself is all that 
we can ever expect. ‘To an investigator first starting in with 
a new instrument he has just bought, this may not sound 
very encouraging as he naturally feels that if the steel proves 
to be 50 to 100 degrees Fahr. less than what he is aiming 
for he will spoil some of his castings. The other limitations 


of focusing and atmosphere have already been described and 
values given. 


Determining Best Temperatures 


Probably the best reply to the second part of the ques- 
tion is that the temperature in question is that at which the 
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particular steel begins to solidify, plus the loss of temperature 
from when the reading is taken to when the steel gets to 
the farthest end of the thinnest section in the casting. A fur- 
ther query to this second part of the question invariably was: 
“But how are we to know what these two values are?” The 
first value depends on the composition of the steel, the car- 
bon contents being the principal factor. This can be obtained 
by reference to a standard carbon-iron curve, such as shown 
in the accompanying illustration. For a steel containing 0.25 
per cent carbon, trace the line A B till it intersects at C giving 
a value on this curve of 1492 degrees Cent. (2720 degrees 
Fahr.); for a steel containing 0.65 per cent carbon, trace the 
line DE till it intersects at F, giving a value 1476 degrees 
Cent. (2690 degrees Fahr.), and so on. For other elements 
in the steel commonly used in castings the variation is not 
of importance and does not compare with the many other 
sources of error that crop up in reading the temperatures of 
molten steel in a foundry. The second value depends upon 
such variables as the heat of the ladle, the thickness of ladle 
lining, time of reading to pouring, whether molds are of dry 
or green sand, and thickness and lengths of the thinnest 
sections. All of these factors depend very much upon local 
conditions, and it is regarding this problem that constant 
consultation between the man responsible for the steel in fur- 
nace and the man responsible for making up the molds is so 
valuable. Final results are only obtained by the constant 
comparison of the quality of the final castings with the results 
obtained by their methods of reading the temperatures of the 
steel. 
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Discussion— Temperature Control 


Mr. C. H. Boorn.—I simply want to comment on what 
Mr. Brooke calls the skin test. We find that for small castings 
of thin section, timing the forming of the skin on a small 
ladiefull is the most accurate method of gettmg the proper 
temperatures. In the timing accurately of metal of the same 
analysis, steel will pretty nearly produce practically the same 
result in casting if the mold is correctly made. 

Mr. Wuite.—I would like to pay a tribute to the film tests, 
having poured more than 5000 tons of steel of the same analy- 
sis, that is, carbon between 0.30 and 0.35. I believe carbon is 
a governing factor to a great extent. We have not had more 
than three cold heats nos have we had more than eight cracked 
ingots. 

Mr. L.. B. Linn—eEmMutu-—The greatest trouble in electric 
steel practice is making the steel too hot. Most of the tests that 
are commonly used in open-hearth steelworks indicate whether 
the steel is hot enough but do not indicate whether it is too hot. 
In my opinion a very satisfactory test is that where the estimate 
is made according to the surface tension. ‘The hotter the steel, 
the greater will be the surface tension. You can tell the tem- 
perature by the way the steel rises at the edge of the spoon. 
You also can tell whether it is too hot. Its greatest value is 
that it will not let you pour the steel too hot. 

Mr. F. W. Brooxe.—The molders do not like the film test 
quite so much, especially if they are on a production basis, be- 
cause it shows up the condition of the steel far better than the 
pouring test. If there is the slightest sign of wildness in the 
steel, that is, if the steel hasn’t been dead killed, then it will 
show up in this film test. 

The temperature of the steel is affected to a certain amount 
by the analysis of the steel. A low carbon has a higher melting 
point than a high carbon, although those differences are not so 
marked. The best way to get at it is to refer to the iron- 
carbon curve, which quickly will reveal the difference. 
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Mr. Joseph A. SrerinMETz.—Do atmospheric conditions 
have any effect on the film test? 

Mr. Brooxe.—Yes. In taking a film test it is absolutely 
important that there are no drafts in the shop. If there is a 
good wind blowing through the shop it is going to spoil the 
film: test each time. 

Me. S. H. OurpacHer.—-Which test do you think is best 
under varying carbon conditions? Do you think the pouring test 
would work better—say if the carbon varied quite a bit? 

Mr. Brooxe.—In the first place, I really think that two 
tests should always be taken. Where there is any doubt 
never depend on one test only. My experience in going around 
steel mills is that the rod test is not being used enough. The 
large steelworks in Italy brought this rod test to a very fine 
degree. They decide on certain types of steel and use certain 
types of rods. For instance, on high carbon tool steels, they 
use a rod of 3-inch diameter and a certain composition. The 
time element also comes into that. The melter can leave the 
rod in the bath just the exact number of seconds and note 
the effect of it. 

Mr. Brooxe.—Can anyone explain the kick test? 

Mr. THomas.—The test I have been accustomed to is to 
move a rod back and forth through the metal until the kick 
is felt. It is then drawn out and the melter determines by the 
shape of the point or the cut whether or not the steel is ready 
to pour. The best way to describe what we considered a good 
temperature was to cut it off—just as if we were cutting a 
potato with a paring knife. 

Tue CiarrMan, R. A. Butt.—How does the kick feel? 

Mr. THomas—lIt feels like a bass biting on the line. 

Mr. LinpeEMuTH.—The kick is only a vibration, not a sud- 
den jar, and occurs all the time the rod is in the steel. I think 
it represents the cutting action on the rod. When a heat is 
stirred with a rod, the rod comes out with what is called a 
rat tail. You feel very little kick when you are stirring, but if 
when. you bring it out it looks as though somebody had bitten 
pieces out of it, you will get the kick. It is the centrated 
cutting on the rod, I think, that produces the kick or vibration. 
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THe CHamrRMAN.—The sudden shortening of the rod and 
the consequent effect on the balance of it may have a great 
deal to do with that. Is there a vibration? 

Mr. LinpEMuTH.—O, yes. The temperature test is partly 
the feeling of this vibration. 

Mr. Brooxe.---Is it necessary to get this kick or is it really 
just a variation of the rod test? 

Me. Linp—EMuTH.—If there is any difference in the tem- 
perature of the steel and the rod after the rod gets up in 
temperature there will not be any kick. When the rod is 
brought out—and it probably is only hot—there are big gouges 
chewed out of the steel, showing that the rod never -attained 
the temperature of the bath. 








Report of Committee on Steel 
Foundry Standards 


Ort METER 


The foundryman who has crude-oil-burning appliances in 
his foundry has occasion to know the actual oil consumed by 
any one‘ or all of the many types of burners on the market. 
Realizing the impracticability of installing standard meters for 
each burner, and also that their record is of value for an aver- 
age metering over a long period, your committee beg to present 
a design of a portable, automatically controlled oil meter. This 
meter may be made in any desired size and may be attached 
to any individual oil burner and should furnish a very accurate 
record of the quantity of oil consumed. 

The device consists essentially of two vertical cylinders, 
capped and connected each with the other, both top and bottom, 
as indicated in the accompanying illustration. The pipe diame- 
ter may be of any dimension desired. If a pipe of a diameter 
much larger than 8 inches is used, a larger factor of error 
is introduced; and if a pipe of smaller diameter is used, the 
size of the meter becomes unpractical. 

The operation of the meter consists essentially of filling 
one of the cylinders with oil through the 4-way valve to a 
level as indicated and at which the float will have actuated 
the switch and through the solenoid shut off the oil supply. 
It is then necessary to measure in inches the height of the oil 
column as indicated on the gage glass and to compute the 
volume of oil represented in the pipe of chosen diameter. The 
cock in the top connection is now open and compressed air is 
permitted to enter the system. The pressure as indicated on 
the gage will be approximately the oil pump pressure. The air 
connection is now closed and the meter is ready for opera- 
tion. The oil in the cylinder, on its source of supply being 
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shut off, discharges into the burner. Simultaneous with this 
discharge, oil enters the cylinder which previously contained 
compressed air, thereby forcing the air through the top connec- 
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DIAGRAM OF OIL METER 


tion into the emptying cylinder, the oil rising therein until the 
float actuates the switch shutting off the oil supply, throwing 
through the solenoid the 4-way valve thereby permitting oil to. 
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flow from this cylinder to the burner and allowing oil to enter 
the other cylinder. It will be seen that with each throw of the 
4-way valve a definite quantity of oil enters the meter. By 
attaching a recording counter to the valve handle to record the 
reversals, knowing the quantity of oil admitted per reversal 
and the number thereof, the quantity of oil consumed for a 
given period may be easily computed. 

The meter may be simplified by eliminating the electrical 
control. In this case a pipe cap or flange is used on top in lieu 
of the indicated casting. The operation is the same except 
that the 4-way valve is manually operated and oil is allowed 
to enter the.cylinder to a marked prescribed level as indicated 
on each of the gage glasses. 


LINSEED O1L STANDARDS 


At the present time there are many core oils on the market, 
many of which make claim for properties equal and comparable 
with the accepted basis, standard boiled linseed oil. Often- 
times, too, linseed oil is adulterated with foots and other oils. 
In order that all foundrymen may have available the standard 
specifications for boiled linseed oil and other oils, your com- 
mittee have compiled this data from various sources. The 
method of making the various tests—both chemical and physical 
—may be made in accordance with an oil chemist’s hand book. 


Properties and Tests 


Raw linseed oil from North American seed shall conform to the 
following requirements : 








Maximum Minimum 

15°.5 

Specific Gravity at Dacatiweucennens 0.936 0.932 
or 

2° 
Specific Gravity at eee 0.931 0.927 

25° 
ee 6.00 os 
Saponification Number ................... 195 189 
Unsaponifiable matter, per cent...... ..... 1.50 ae 
oe EE a re 1.4805 1.4790 
Iodine Number (Hanus)................. Byes 180 
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Properties and Tests 


Boiled linseed oil from North American seed shall conform to the 
following requirements: 





Maximum Minimum 
15°S 
Specific Gravity at Gee Ae 0.945 0.937 
15°. 
Pte IN oii occa wwistsnd oie Bais éinm alee SbYoaa 8 jn 
Saponifiication. Nember ..........0csecrces 195 189 
Unsaponifiable Matter, per cent.......... 15 er 
Refractwe Index @6 25°C......<...cccccscece 1.484 1.479 
Tome Maier CHARGE)... ...<cccccccscces ae 178 
Pee ORI 5h soo axe eovea s0sencaune 0.7 0.2 
Ee Se a eee reer pe 0.03 
Ce TO I oo iiroccdescsccccesees 0.3 gobs 
By I OES Sicid chs die ndcs webs cures Sass 0.1 


Properties and Tests 
(China Wood Oil) 


Raw tung oil shall conform to the following requirements : 
Maximum Minimum 





15°.5 
Specific Gravity at : icalxsedoaae Sees 0.943 0.939 
". 
CE SI sca eh ltt costing ws Sands eae Kereae 6 fete: 
Saponification Number ..................- 195 190 
Unsaponifiable Matter, per cent........... 0.75 ne 
Metractewe Idee BE 25 Cine onic ccccccsoess 1.520 1.515 


Iodine Number (Hubl, 18 hours).......... a 165 
Heating Test (Browne’ s Method), minutes 2 ane 
Iodine Jelly Test, minutes....:........... 


Arr FLoaATep PircH STANDARDS FOR CoRE SAND BINDER 


Many foundrymen now, instead of using synthetic black 
core compounds, are using air floated pitch without any further 
admixture. Your committee begs to present a standard for air 
floated pitch. 


Fineness—Not less than 70 per cent of any sample taken shall 
pass through a sieve having 200 meshes per square inch; not less than 
80 per cent shall pass through a 150-mesh sieve; not less than 90 per 
cent shall pass through a 100-mesh sieve; not more than 1 per cent 
shall fail to pass a 40-mesh sieve. All sieves used shall be made in 
accordance with the present standards, and sieving shall be performed 
on the material itself without aid of appliances to increase fineness. 

Weight—The weight per-cubic foot shall not exceed 42 pounds. 
This shall be determined by permitting the pitch to fall as it will into 
a suitable receptacle, without being compressed. 

Volatile Matter—The percentage of volatile matter in the pitch 
shall not exceed 56 per cent. 

Bonding Strength—The tensile strength of briquettes tamped to 
the same density as that found common to ordinary cores, dried for two 
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hours in an oven having a temperature of 210 degrees Cent., the area 
of the briquettes being 1 square inch, shall average not less than 200 
pounds, with the briquette mixture consisting of 400 parts of new drv 
silica sand; 48 parts of fire clay; 33 parts of pulverized pitch, and 50 
parts of water. All ingredients for the briquette mixture shall be 
measured by the volumes they occupy when tapped down, but not 
compressed. 

Shipment.—The pitch must be received in a perfectly dry condition, 
in tight jute bags securely bound with corrugated paper lining. 


W. A. JANSSEN, Chairman 
A. H. JAMIESON 
J. G. Garvin 
Committee on Steel Foundry Standards. 


Discussion 


Tue CilAIRMAN, Mr. R. A. BuL_.—I notice that no speci- 
fications are suggested as to temperature requirements or 
temperature tests. Some years ago I was associated with a 
company which had a great deal of trouble securing pitch of 
suitable quality in the summertime because it caked in the 
cars during hot weather. After our experience with that con- 
dition we drew up specifications of our own for pitch, includ- 
ing a temperature test. I would like to ask the chairman of 
the committee what his ideas are as to eliminating or including 
any such specification. 

Mr. W. A. JANSSEN.—I regret that that specification has 
been eliminated from this report, as it is indeed essential 
It is important that some specification be made for the tem- 


perature of the melting point. 
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Some Needs of the Malleable Iron 
Industry 


By W. P. Putnam, Detroit 


Within the past 10 years manufacturers of malleable iron 
have awakened to a realization of the necessity of applying 
more scientific methods in the melting and annealing processes. 
The gradual change-over from rule-of-thumb methods to exact 
processes is not yet complete. There are still a number of 
plants that adhere to the old order, but the chemist, the metal- 
lurgist and the mechanical engineer working in close harmony 
with the foundryman have made many advances in the manu- 
facture of malleable castings. It has taken some hard knocks 
to bring about these changes. The iusroads made by the steel 
casting industry into the malleable business was the first big 
alarm which was sounded and it served well to stir the mal- 
leable interests to action. 

Chemists and metallurgists have been pointing the way 
by systematic and painstaking methods of melting and anneal- 
ing, the mechanical and combustion engineers have made many 
improvements in heating devices both for melting and annealing 
furnaces, and the foundrymen have steadily improved their 
equipment until now we have many modern plants producing 
better castings than ever before. 


Work Yet to be Done 


In spite of all that has been accomplished there yet re- 
mains a number of improvements that must be generally 
adopted before we can say that we have reached the highest 
possible standard of excellence. 

It is the aim of this paper to point out briefly some of the 
improvements that still need attention. 


First, Research. Much good has been accomplished by 
the research work individuals and groups of individuals have 
been carrying out in a more or less spasmodic manner. The 
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work of the American Malleable Castings association has been 
instrumental in making marked improvements, and yet it has 
not in the nature of things been able to meet all conditions 
in such a wide field. It is further desirable that the results 
of research work be made known to the users as well as the 
makers of malleable castings. The work to be done on metals 
will require our combined efforts for many years to come 
in an endeavor to reach perfect results. Some mooted ques- 
tions in the malleable iron industry can be enumerated as 
follows: 
1—What are the exact annealing temperatures that 


shoyld be used to produce consistently uniform 
results with any given chemical composition? 


2—What time intervals should be used on all grades 
of castings for heating up to annealing temperature? 

3.—What is the proper time interval at the proper an- 
nealing temperature? 

4—What time interval is best under all conditions in 
the cooling operation? 

5.—What are the exact conditions that cause a pearlitic 
ring in annealed castings? 


6.—What chemical compositions will produce the best 
castings for light, medium and heavy duty? 


7.—What is the best type of furnace for melting to 
produce the greatest strength and ductility in the 
annealed casting? 


8—Is there a combination of melting and refining 
operations that will give a better product than is 
possible with a single type furnace? 
9.—What is reasonable to expect by way of increasing 
the desirable physical properties on malleable 
castings? 
The foregoing are points in the processes of malleable iron 
production that have already been given a great deal of atten- 
tion and will still require much elucidation before we have 


solved the difficulties in the process. 


Remarkable Properties 


As long ago as 1910 the writer had occasion to inspect 
a lot of malleable castings that exhibited remarkable physical 
properties, namely, 21 per cent elongation in 2 inches; reduc- 
tion in area 15 per cent, and tensile strength 53,000 pounds 
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per square inch. Today it is not an uncommon occurrence to 
find malleable castings with a tensile strength of 55,000 
pounds per square inch and with an elongation in 2 inches of 
12 to 20 per cent. The regrettable feature is that all of our 
malleable castings do not meet these specifications. It is the 
responsibility of this association to raise the standards until 
everyone will be obliged to meet what now seems unattainable. 


Second, Equipment. For many years there has been a 
crying need for better equipment for the control of. annealing 
and melting operations. Most malleable manufacturers prefer 
the old air type furnace and for many years this type has 
proved the best in general use. With the advent of modern 
metallurgy in which the electric furnace has played such an 
important role, is it not to be expected that even in the mal- 
leable iron industry this type of furnace will assist in the 
production of better quality castings? An interesting com- 
bination of the cupola for melting, the converter for partially 
decarbonizing and the electric furnace for refining offers a most 
attractive field for the future development of the industry. 

As pointed out in previous paragraphs, much needs to be 
done to accomplish certain fixed points in the annealing process. 
After these points have been carefully established by experi- 
mentation and careful study they must be regularly carried 
out in quantity production and this can never be accomplished 
until the importance of close pyrometric control is recognized 
by the managers of the plants making malleable iron. 


Supervision is Necessary 


There are many reliable and accurate pyrometric systems 
on the market today that are capable of fulfilling every 
requirement if given intelligent supervision and the attention 
necessary to produce uniform results. The trouble has been 
and largely is today a lack of appreciation on the part of 
foundrymen as to what can be done with carefully watched 
pyrometric control. The pyrometer as it is today is not foo! 
proof. It is valuable in the hands of intelligent supervision 
but worse than useless if not given proper care. The many 
ills that have been attributed to pyrometers are too numerous 
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to mention here. It is hardly fair to expect pyrometers to 
render accurate records of temperatures if mistreated as they 
so frequently are. In the opinion of the writer, a first requisite 
for annealing malleable iron is‘an adequate pyrometric equip- 
ment under the direction of an experienced metallurgist. The 
equipment and supervision will pay handsome dividends in the 
shape of uniform product, better quality castings and satisfied 
customers, to say nothing of lifting the load of uncertainty 
from the shoulders of the manufacturer. 

To accomplish the work outlined in these pages the first 
step would be to establish a research foundry in charge of an 
experienced foundryman and metallurgist. This foundry 
should be equipped with all of the various types of melting 
furnaces arid provided with room for the construction of 
different tvpes of annealing ovens. This work, to be author- 
itative, should be made the official research department of 
the American Foundrymen’s association and would be a 
forerunner for research in the steel casting and gray iron 
industries. The results obtained shou'd be made available 
by frequent publications. 

This may sound visionary to some and yet there could 
be no undertaking that would prove of more lasting benefit 
to the foundry industry and the public that uses our product 
than a well organized and equipped research foundry to study 
the great variety of perplexing problems that wait a solution. 
Indeed it seems almost imperative that such a step be taken at 
this time if we are to hold our own in the great onward 
march of world development. 
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Effects of Annealing Gray and Malle- 


able Iron Bars in Copper 
Oxide Packing 


By H. E. Ditter, Cleveland 


In a research laboratory of one of the large manufac- 
turing companies of the country four men are kept working 
on purely scientific problems out of which the company does 
not expect to get any direct financial reward. These men 
are not delving into abstract questions from any philan- 
thropic motive, but because the company realizes that indi- 
rectly the information acquired pays at a satisfactory rate. 

So the writer in presenting this paper in which there 
do not appear to be any facts which are directly applicable 
to any foundry operation gives it with the hope that indirectly 
it may be of interest and service. 

Some years ago while experiments were being made in 
annealing malleable iron an interesting phenomenon was dis- 
covered. In order to try the effect of a highly oxidizing 
packing, when used in annealing malleable iron, some bars 
4 x 1 x 13 inches long were packed in black oxide of copper 
and annealed in an experimental furnace. 

These bars had the composition of normal unannealed 
malleable iron, with silicon, 0.80 per cent; sulphur, 0.070 per 
cent; phosphorus, 0.180 per cent; manganese, 0.25 per cent; 
and carbon, all of which was in the combined state, 2.70 
per cent. 

Copper Soaked Through 


The temperature of the furnace was raised to 1000 
degrees Cent. during the anneal. When the bars were taken 
from the furnace after the anneal, it was found that the 
copper oxide was reduced to metallic copper and that it had 
been melted. ‘The malleable iron bars had been considerably 
oxidized and when sawed into pieces showed blotches of 


261 





« Be American Foundrymen’s Association 





FIG. 1—MICROGRAPH OF MALLEABLE IRON WHICH CONTAINS MORE 
THAN 20 PER CENT COPPER 

















FIG. 2—CROSS SECTION OF A MALLEABLE IRON BAR ANNEALED IS 
COPPER OXIDE PACKING 
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copper all through them. Fig. 1 is a micrograph taken at 
the center of one of the bars. The dark areas are copper. 
A sample taken by scraping the copper off the edges and then 
drilling completely through the bar showed 0.67 per cent 
total carbon and 21.4 per cent copper. A test was pulled 
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FIG. 3—-MICROGRAPH OF OUTSIDE EDGE OF BAR SHOWN IN FIG. 2—NOTE 
PEARLITE IN THE CENTER 








and gave a strength of 68,200 pounds per square inch and 
an elongation of 1 per cent in 2 inches. It was thought that 
the high percentage of copper would materially increase the 
conductivity of the metal but this was proved to be not 
so by a test which showed the resistivity was 17, which , 
is approximately 10 times that of annealed copper. 
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Some time after this first experiment other tests were 
made of a similar nature. In the second trial, however, 
the test pieces were packed in 3-inch pipes with black copper 
oxide and the pipes were placed on top of the pots in a reg- 
ular annealing furnace. The pyrometer in the furnace did 
not register above 925 degrees Cent. but the copper oxide 











FIG. 4—SHOWS THE DIVIDING LINE BETWEEN A AND B, FIG. 2 


was reduced and the copper fused together, although it had 
not been completely melted. This together with the fact 
that the copper was completely melted in the first experiment, 
when the pyrometer did not register more than 1040 degrees 
Cent. at any time during the anneal, would indicate that the 
temperature generated by the action of the liberated oxygen, 
on the iron and carbon had raised the heat inside the tube 
above that of the surrounding furnace. This seems: very 
probable because the heat of combination of copper and 
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oxygen is only a fraction of the heat of combination of either 
carbon or iron with oxygen. 

In the second experiment the bars were heated approxi- 
mately 100 degrees Cent. lower than the temperature reached 
in the first experiment and the results were somewhat differ- 
ent. When the bars were cut cross-wise at different places 


ol 


FIG. 5—MICROGRAPH FROM CENTER OF BAR, FIG. 2—NOTE THE LARGE PATCH OF 
FERRITE 


no copper was noticeable except in the center near the middle 
of the bar, and close to the edge all over the bar. 

Fig. 2 shows the cross-section at the middle of a bar. 
Fig. 3 is a micrograph taken at the outside edge of the cross- 
section. The dark portion in the upper part is copper. The 
white at the bottom is ferrite and the dark places toward the 
center are pearlite. The band of lighter material is a hetero- 
geneous mixture of cementite, pearlite and ferrite. The struc- 
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FIG. 6—CROSS-SECTION OF A GRAY IRON BAR ANNEALED IN COPPER OXIDE 
PACKING ° 
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FIG, 7—THIS SHOWS THE LINE BETWEEN A AND B, FIG 6—DARK PORTIONS CONTAIN 
COPPER 
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ture here is more like a complicated high-carbon steel than 
like malleable iron. 

The dividing line between the areas A and B, Fig. 2, is 
shown in Fig. 4. The white portion is copper and the dark 
particles are iron. It can be seen from this micrograph how 
thoroughly the iron and the copper are knitted together. 
Some iron particles were distributed through the copper 
just as some of the copper penetrated into the casting. 

The structure of section B, Fig. 2, is similar to that 
usually found in malleable iron. No particles of copper were 
found in it. In the area C just inside of the section B there 
are a large number of small copper areas in a matrix of high 
carbon steel. In this area occasional patches of white 
ferrite are found. One of these patches of ferrite_is shown 
in Fig. 5 which also shows the copper scattered through the 
dark matrix. As the copper color does not show in the illus- 
trations as it did to the eye under the microscope, so the 
micrographs do not bring out the copper as clearly as a direct 
view of the sample would do. 


Gray Iron Tried 


The effect of copper oxide packing on the malleable 
iron bars created a desire to find out what. influence it would 
have on gray-iron annealed in it. Therefore gray-iron bars 
the same size as the malleable bars which were treated were 
packed and annealed in the same way as the malleable bars. 

The results were quite different in the case of gray iron 
than in the case of malleable iron. This is illustrated in 
Fig. 6 which shows a cross-section of one of the bars. Three 
distinct areas can be seen. The area A contains all of the 
copper. There is a thin layer of copper on the outside and 
next to this the copper is very finely divided and is in the 
form of drop-like areas surrounded by a matrix of iron. 
This matrix has a peculiar structure and is more like steel 
than it is like gray iron. The line between A and B, Fig. 
6, is shown in Fig. 7. The dark area is the portion con- 
taining the copper. The light portion in the same figure 
represents the structure of the section marked B in Fig. ..- 
The same structure is seen in the upper section of Fig. 8, 
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which is part of the dividing line between areas B and C. 
This structure is almost like the structure of malleable iron 
in its appearance under the microscope, but scattered through 
it can occasionally be seen flakes of graphite. 

The center of the bar C, Fig. 6, has the structure of 
unchanged gray iron. This is shown in the lower section i 
of Fig. 8. 





FIG. 8—STRUCTURE OF B AND C, FIG, 6, IS SI}OWN—AREA C HAS THE 
CHARACTERISTIC OF GRAY IRON 


W. E. Ruder of the research laboratory of the General 
Electric Co., Schenectady, N. Y., who made the micrographs 
for this paper, said in regard to the changed structure of 
the gray-iron bar: “The only explanation which I can give 
for the peculiar structure shown is that the entire material 
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up to the dividing line between 4 and B, Fig. 6, was in a 
semimolten condition, and while in this condition the copper 
oxide became mixed with it and the oxygen was given up 
by the copper and united with the graphite. The changing 
of graphitized carbon to temper carbon in section B is very 
unusual and until this experiment I did not think that this 
change could be brought about short of actual fusion.” 


Discussion 





Tur CHAIRMAN, Mr. W. R. Bean.—lIt seems to me that 
what Mr. Diller has found may possibly bear some relation 
to some of the problems involved in the hot galvanizing of 
malleable castings. We have been conducting experiments for 
a considerable period.of time on that question, which is vital 
to a great many producers and users of malleable iron. In 
making very careful tests we have been unable to duplicate 
the change in quality which results in hot galvanizing malle- 
able iron by quenching, heating and quenching identical speci- 
mens for the same temperature. Thus it appears that the 
change is not one which comes directly or is closely associated 
with the actual quenching of the part, but that there is some 
action of the zinc on the metal itself, whether in penetration 
or in what way it may be. I do not know that it is so; we 
have not been able to prove it one way or the other. 








The Application of Powdered Coal to 
Malleable Annealing Furnaces 


By CHARLES LONGENECKER, Pittsburgh. 


The conservation of fuel is one of the most timely sub- 
jects confronting our manufacturers today. Its significance 
is just beginning to be appreciated. It is a national problem 
and it is therefore incumbent upon all of us to further the 
more economical disposition of our fuels. While the under- 
lying motive is the preservation of our resources, fuel con- 
servation will at the same time promote the personal in- 
terests of every manufacturer. It is apparent that any re- 
duction in our fuel expenditure has a direct bearing on the 
cost sheet. 

In the malleable iron foundry there are two processes 
which require for their fulfillment the generation of a large 
quantity of heat. These are the melting of the pig iron 
and scrap and the annealing of the castings. The: furnace 
efficiency in both cases is low, and there is thus afforded an 
opportunity to effect a very considerable reduction in the 
fuel consumption. This has been accomplished in annealing 
furnaces using powdered coal as fuel. It is the object of 
this paper to present some facts dealing with this subject. 


Early Installations 

There are today some 15 to 20 malleable foundries burn- 
ing powdered coal in annealing furnaces with satisfactory 
results. 

This fuel was first applied at the plant of the Erie Mal- 
leable Co., Erie, Pa. The credit for the success of this in- 
stallation belongs to B. J. Walker, who in 1896 operated 
annealing furnaces in which the source of heat was powdered 
coal. Other companies who appreciated the worth of this 
fuel and whose installations closely followed that of the 
Erie Malleable Co. were the International Harvester Co. 
and the Symington company. A recent installation which it 
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FIG. 1—LONGITUDINAL SECTION ON A-A, FIG. 2, THROUGH ANNEALING FURNACE 


is the intention of this paper to describe, is that at the 
Pressed Steel Car Co., formerly the Pennsylvania Malleable 
Co. 

This company made its initial application of powdered 
coal to annealing furnaces in the fall of 1917, and since then 
these furnaces have been in continucus operation. In this 
plant the furnace is practically all below floor level with the 
roof formed by bungs. 

There are 10 large and 18 small furnaces, some of 
which are used for annealing steel castings. The larger 
ones have a capacity of 50 tons, while the smaller hold 25 
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FIG, 2--TRANSYERSE SECTION THROUGH ANNEALING FURNACE 
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tons. Fig. 1 shows a longitudinal cross section of the large 
furnace and Fig. 2 a transverse section. 

As is well known, the requisites in an annealing furnace 
from a thermal standpoint are a uniform temperature (and 
consequently heat) throughout the heating chamber and the 
maintenance of a constant degree of heat for the proper 
length of time. To secure these conditions, it was necessary 
to install four burners in each furnace and maintain a steady 
flow of coal to these burners. The following table shows a 
typical run and illustrates how well the conditions demanded 
have been met: 


July 

10 Noon, furnace lighted. 

}1 1600% (6 A. M.) 1640° (Noon) 1630° (6 P. M.) 
11-12 1620° (9 P. M.) 1620° (Midn’t) 1640° (3 A. M.) 
12 1640° (6 A. M.) 1620° (Noon) 1620° (6 P. M.) 
12-13 1640° (9 P. M.) 1600° (Midn’t) 1610° (3 A. M.) 
13 1620° (6 A. M.) 1640° (Noon) 1600° (6 P. M.) 
13-14 1640° (9 P. M.) 1620° (Midn’t) 1630° (3 A. M.) 
14 1640° (6 A. M.) 1620° (Noon) 1620° (6 P. M.) 
14-15 1640° (9 P. M.) 1630° (Midn’t) 1600° (3 A. M.) 
15 1620° (6 A. M.) 1620° (Noon) 1640° (6 P. M.) 
15-16 1620° (9 P. M.) 1610° (Midn’t) 1640° (3 A. M.) 
16 1620° (6. A. M.) 


From the foregoing we obtain the following summary: 

Furnace lighted, July 10, noon. 

Time to bring furnace to temperature 1600 degrees, 18 hours. 

Furnace held at temperature, 1600 degrees, 120 hours. 

Firing discontinued, 6 a. m., July 16. 

Bungs (roof) removed, 6 a. m., July 18. 

The castings were then removed as soon as they were cool 
enough to handle. 

A pyrometer is inserted in each end of each furnace. 
Each one is connected to a central recording instrument. 
It is the duty of the furnace attendant to read the tempera- 
ture of each furnace at frequent intervals on this instrument, 
so that there is little chance for any wide fluctuation in 
temperature. One attendant supervises all the furnaces. 


Time Saved by Powdered Fuel 
With powdered coal it requires from 14 to 18 hours to 
bring the furnace to 1600 degrees, with fuel oil the time is 
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22 to 24 hours, and with natural gas about 26 hours. From 
the foregoing it seems apparent that powdered coal gives 
results which are thermally satisfactory. 

There is an accumulation of fine ash which must be re- 
moved from these furnaces at intervals. The length of these 
intervals will depend on the percentage of ash in the coal. 
When the coal has a low ash content the accumulation is 
removed once a month. In the standard type of furnace. 
where the heating chamber floor level is at general floor 
level, the disposal of the ash is of small moment, due to 
greater accessibility of both heating chamber and flues. 

As is well known, in annealing malleable castings a 
fluctuating temperature must be avoided and at no time is 
it permissible to allow the temperature to fall below the 
critical range. To secure this control of the lieat requires 
close regulation of both the fuel and the air to burn it. No 
trouble has been encountered in holding these conditions 





constant. 
A comparative record of costs for three fuels is as 
follows: 
Natural gas, 14,000,000 cu. ft., at 35c per 1000. .$4900.00 
Fut-of,, 135000 met. at Be... 2. sscseasivess $8400.00 
Powdered coal, 525 tons at $5.00 per ton....... $2625.00 
The figure $5.00 given as the cost of powdered coal in- 
cludes besides the coal all labor, power, etc. These costs are 
taken from actual practice and cover three separate months 
during each of which one of these fuels was burned. 
In another malleable iron foundry where powdered coal 
is now burned in the annealing furnaces, a saving of 48 
per cent has been effected in the quantity of fuel consumed. 
In this case the amount of powdered coal burned per ton ‘of 
output is 450 pounds. The time to bring the furnace to 
temperature has been reduced from 24 to 36 hours required 
for hand firing, to 11 to 14 hours. When hand fired, there 
was always a difference in temperature in these furnaces of 
from 200 to 300 degrees between the front and rear. Today, 
when fired with powdered coal, this temperature is uniform. 
This is accounted for by the fact that the pressure in the 
furnace is equalized as it is impossible to obtain a uniform 
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temperature throughout the chamber unless the furnace is 
under a slight pressure. With stack draft and hand firing 
it is exceedingly difficult to avoid pulling in some cold air, 
especially at the door. This makes a cold streak and 
naturally it is impossible to secure a uniform temperature 
under such conditions. 


Statement of Advantages 


The advantages of powdered coal for annealing may be 
summarized as follows: 

First.—A reduction in fuel cost is obtained in comparison 
with other fuels. 

Second.—It is easy to control the feed of coal which 
corresponds in this respect to gas or oil. 

Third—tThere is a very considerable saving in labor 
over hand-fired furnaces. 

Fourth.—The supply.of coal is more abundant than oil 


or natural gas. 
Besides malleable castings, the Pressed Steel Car Co. 


also manufactures steel castings. They are annealed in the 
same furnace as the malleable castings. The temperature 
carried when annealing steel is 1660 degrees Fahr. One of 
these furnaces was lighted at 3 p. m., July 15, and firing dis- 
continued at 11 a. m., July 16, so that the total time required 
for the annealing was 20 hours. The coal consumption was 
140 pounds per ton of metal. 

Fig. 3 shows the tops of the furnaces and the pipes 
through which the coal and air are delivered to the burners. 
The large spiral riveted pipe on top carries the coal, while 
the secondary air flows through the lower one. From both 
these branch 2-inch wrought iron pipes. The latter are con- 
nected at their upper ends to the control valves, shown in 
the illustration, which regulate the flow of coal and air to the 
burners. Their lower ends terminate at the burner. 


Principle of Distribution 
The coal which passes through the upper pipe is of 
course very fine, as it must be held in suspension throughout 
the length of the pipe. The principle of distribution is .as 
follows : 
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The coal is received in cars and after being dried is pul- 
verized and then conveyed pneumatically to a substation 
at the foundry building. Here it is separated from the high 
pressure air and falls into a 25-ton bin. Two spiral screws 
feed the coal from this bin into a pipe connected to the suc- 
tion side of fan. This fan has a capacity of 6000 cubic feet of air 
per minute. In the fan the fine coal is mixed with air in the 
proportion of | pound of coal to 60 cubic feet of air. This 
mixture is then forced through the pipes and delivered to the 
burners as desired by the furnace attendant. As is well 
known, it requires at least 200 cubic feet of air to form a 
combustible mixture with one pound of coal. 

There is, therefore, no danger of combustion until the 
necessary additional 140 cubic feet has been added at the 
burner. The ratio of 1 pound of coal to 60 cubic feet of air 
is maintained automatically by a very simple electrical con- 
trivance. If desired, the ratio can be changed and the ma- 
chinery set to hold it constant. 

There have been spasmodic attempts to apply powdered 
coal to air furnaces, but none of these have progressed be- 
yond the experimental stage. I believe there is a very profitable 
field open in this connection and from what information I 
can gather I do not see any insurmountable obstacles to its 
successful application. W. R. Bean presented a paper ‘on 
this subject at the Boston meeting. The results from the 
experiments cited in this paper substantiate the opinion that 
we will before long be burning powdered coal in melting 
furnaces. 

A movement is now on foot, I believe, to standardize 
and improve malleable iron annealing furnace construction. 
This certainly is a laudable movement, and if carried through 
should insure beside a high quality of product an increased 
efficiency of operation. It should lower the quantity and cost 
of fuel per unit of output. Those behind this movement will 
find powdered coal admirably suited to fulfill the fuel re- 
quirements in these furnaces. 

For the information contained in this paper, I desire to 
extend my thanks to C. H. Gale, superintendent of the 
foundry of the Pressed Steel Car Co. 
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Efficient Use of Pulverized Coal in 
Malleable Foundry Practice 


By Mitton W. Arrowoop, Chicago 


There is probably no branch of industry that can realize 
greater benefit from the proper application of pulverized 
fuel than the malleable iron foundry. The economy in 
annealing ovens is very considerable and has been recognized 
for a number of years. The advantage of any efficient 
means of eliminating hand firing on air melting furnaces, 
is a matter that is hardly open to debate with any foundry 
superintendent. It is, of interest, therefore, to examine the 
elements of the matter, considering the difficulties, in order 
to reach a rational conclusion as to what means may be’ 
employed to utilize pulverized fuel in annealing ovens and ‘on 
melting furnaces, with maximum efficiency and satisfactory 
working conditions. 


Preparation of the Fuel 


It will not be the purpose of this paper to discuss in any 
detail the general processes of preparing coal for use in 
pulverized form, as it will be assumed that the coal has been 
properly prepared and brought to the furnace in proper 
condition and of approximately the recognized commercial 
standard of fineness such that 85 per cent will pass through 
a 200-mesh screen. Notwithstanding the claims that have 
been made, from time to time, that it is not necessary 
to grind the coal to such a degree of fineness, the weight 
of experience seems to indicate that best results are secured 
with finely-ground fuel. Let us take it for granted, there- 
fore, that suitable receiving, crushing, drying, pulverizing, 
distributing and storing facilities have been provided to fur- 
nish fine, dry fuel at the furnaces. To accomplish this, 
with a clean plant and elimination of hazards, it will have 
been necessary to have designed the plant with great care; 
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not only with a view to complete removal of moisture, so 
that the coal may be most readily pulverized, but also with a 
view to maintaining the dry condition of the fuel until it is 
used. 

The standard of dryness necessary will vary somewhat 
with the character of the fuel, depending on whether the 
moisture present is surface or combined. While it is gen- 
erally advisable to dry the coal to 1 per cent or less of 
moisture and the coal so prepared will always show the 
best furnace conditions, there still may be times, particularly 
during the winter season, when absolute maintenance of such 
a rigid standard is not possible. The degree of efficiency 
then possible will depend much on the size and type of fur- 
nace and still more on the type of feeding apparatus 
employed. While early failures with pulverized fuel were 
attributed largely to moist, coarse coal, it has recently been 
claimed by some that it is not necessary to dry the coal. 
From a thermal standpoint, this could never be the case, for 
if “low-temperature” heat is not used to remove the moisture 
in a dryer, “high-temperature” (more expensive) heat must 
be used in the furnace to remove and perhaps disassociate 
this moisture. If the caal comes from a dry mine containing 
2 or 3 per cent of moisture, or even more with certain coals, 
and is kept under cover, it is doubtful if the overhead for 
drying equipment can be justified from the standpoint of 
furnace loss, except in the more difficult high-temperature 
or close temperature-control processes. This and similar mat- 
ters can only be determined by close consideration of all the 
facts in view, and by bringing into play the trained judgment 
of experienced and competent pulverized fuel engineers. 


Furnace Efficiency 


A great deal of thought has been expended on what may 
be called the preparation and distribution side of pulverized 
coal installations, but a casual survey of a half dozen of the 
latest and largest installations is sufficient to leave one amazed 
at the comparatively little regard apparently given to the 
important matter of actual results with the pulverized coal 
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in the furnace. This fundamental seems generally to have 
been left for the plant operating force to work out. The 
prevailing attitude seems to be embodied in the oft-quoted 
question and answer: “Will powdered coal burn? Cer- 
tainly it will burn. Throw it into the furnace and let it 
burn.” Put this way, it has seemed so easy as to appear 
an actual bonanza for the uninitiated. But soon, ah! soon 
comes the disillusionment. Then we have the old saw, “We 
tried powdered coal and did not find it practical for our fur- 
naces.” Here we have the answer to the question, “Why has 
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powdered coal not advanced more rapidly? Why is it not used 
for this, that or the other thing? Simply because the 
seeming ease of application has caused (shall we say it?) 
“Fools to rush in where angels fear to tread.” 

Of course volatile pulverized fuel is highly combustible 
when dry, and if injected into a furnace at ignition tem- 
perature, will ultimately burn as it finds air. But how will 
it burn? Where will combustion be completed? What kind 
of slag will be formed and where will it be deposited? What 
will happen to the bridge wall, the roof, the side walls, the 
flue outlet? It is not believed that the highest efficiency 
is possible except where the greatest care is taken to introduce 
the air and fuel into the furnace as a completely diffused 
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mixture. This paper, then, is a protest against “haphazard 
feeding,” “large combustion space required for pulverized 
coal,” and methods other than complete mixing of the air 
and fuel outside the furnace. 

Many references are made in current pulverized coal 
literature to the necessity of mixing the fuel with air. The 
term “mixing” is applied apparently to any scheme of feeding 
pulverized coal that will result in one or more moving 
strata of coal and air streams, some of which may be arranged 
to cross-fire on the others and thus create a certain “com- 
mingling effect.” This is not at all the character of mixing 
required for that complete diffusion of the coal dust in the 
total amount ‘of combustion air by which means alone the 
highest efficiency can be obtained. Let us therefore look 
at the matter from a common sense standpoint. There are 
certain propositions on which it is believed we all may well 
agree. Some of these may be stated briefly as follows: 


1.—Combustion is a chemical reaction, which in prac- 
tice is employed—not for any effect of the reaction itself— 
but in order to liberate heat, a by-product of the reaction. 
Since it is heat that is to be used, and this heat is present 
in the gases resulting from combustion, the less foreign mat- 
ter, slag or ash, contained in the gases, the more efficiently 
can the heat be utilized. Hence a burner that quickly and 
largely removes slag from the gases is desirable. 


2.—Any air not required to supply oxygen for combustion 
is a detriment, since it will absorb heat. Arguments of 
“expediency” calling for the use of excess air to protect brick, 
boilers, etc., from excess temperature, should therefore be 
abandoned in favor of apparatus and methods that control 
the heat without dilution. 

3.—From the earliest inception of chemistry, the idea 
of molecular formation has been at the base of chemical 
science. It is well recognized that a rapid and complete reac- 
tion is best produced by fine division and thorough mixing 
of materials, which then need be present only in the chemical 
proportions necessary for the reaction. Therefore, any plan 
of feeding pulverized coal calling for an excess of air, must 
concede coarse coal or- poor mixing—one or both. There 
follow all the secondary difficulties, such as reduced tempera- 
tures, imperfect control of furnace conditions, progressive com- 
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bustion, abrasion of brickwork, slag deposition on work and 
a train of other problems. 

4——Complete mixing or diffusing of gases one with an- 
other is conceded to be one of the most difficult problems 
of the scientific investigator. Any. process which introduces 
separate air and coal streams into the furnace, to be there 
mingled and broken up, prior to completing combustion 
comes immediately in contact with this physical difficulty of 
gas mixing. It is not then a simple process of diffusing 
finely divided solid material through the air, but the far more 
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FIG. 2—GENERAL ASSEMBLY OF BURNER FOR AIR MELTING FURNACE 


complicated matter of thoroughly mixing and diffusing one 
with the other, the oxygen and various gases of distillation 
from the coal. Moreover the furnace temperature is such 
as to increase the volume of gases until it is several times 
greater than that of the cold air, which might better have 
been mixed with the fuel outside the furnace in an apparatus 
designed for the purpose. 


5.—A review of inventions of pulverized fuel feeders 
and burners, shows that in practically all cases, the effort 
has been to attack a body of coal dust from without by 
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means of variously directed jets or drafts of air or else to 
deposit a stream of coal in a moving stream of air. In some 
cases a specially constructed injection nozzle discharges a 
stream of coal in an annular stream of air, or it may be that 
an annular stream of coal is discharged around an inner jet 
of air. Any method of breaking up or eroding a body 
of coal by a stream of air flowing over the surface, will 
require both time and a considerable amount of excess air. 
Again, where the coal is deposited in a moving stream of 
air, either this air must move at comparatively high velocity, 
in order to carry the comparatively dense body of dust until 
broken up, or else a volume of air in excess of combustion 
requirements must be used. Either horn of high velocity or 
excess air is objectionable. 


Like Breaking a Grenade 


It appears safe to state that none of the “streamline” 
methods of feeding are capable of completely diffusing the coal 
dust uniformly throughout the entire volume of combustion 
air, or of accurately proportioning the amount of air to coal 
in a strict combustion mixture. Such a.complete mixture can, 
be had in an apparatus, designed especially for the purpose, 
wherein the volumes of coal and air are successively divided 
into various smaller volumes, and so handled as to create a 
large number of eddying currents of air within the apparatus, 
sufficient in number and strength of action to bring about com- 
plete diffusion of the dust particles within the air. All prob- 
lems calling for rapid and wide diffusion, whether it be a 
bursting hand grenade, or the mere breaking up of a dust 
body, call for action from the inside out. On this principle an 
apparatus can be designed to diffuse a sufficient volume of dust 
to meet the large capacity and exacting requirements of the 
largest furnaces, calling for low discharge velocity and accurate 
control of combustion conditions. Our ideal condition, then, 
will be to conduct a certain amount of air within a volume 
of coal dust, and by there turning it loose, burst the particles 
apart in all directions. Then by subjecting this rough mixture 
to further treatment in an apparatus, creating a large number 
of eddying currents, we insure uniformity of dust diffusion 
throughout the entire volume of combustion air. 
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The first phase of this ideal process can be only approxi- 
mated in practice, but the action of the coal control, the upper 
part of the apparatus seen in Fig. 1, approximates the desired 
condition sufficiently for all practical purposes. Here the coal 
dust as thrown off by the feed screw into the mixing drum 
of the coal control, is immediately attacked by a heavy blast 
of air, A, directed at right angles across its path and finding 





FIG. 4—VIEW OF BURNER AND FAN DRIVE 


a ready entrance into the body of coal, owing to its disturbed 
condition as showered from the screw end. The coal and air 
must then pass through the holes of the perforated screen 
in the drum, and in so doing there is a kind of kneading or 
wire-drawing effect, tending to equalize the dust diffusion in 
the air. The jets issuing from the screen holes, B, flare, and 
on coming in contact with the outer drum, burst into reverse 
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flow lines somewhat on the order of a mushroom head. The 
distance between shell and drum being small there is opportunity 
for a rebound of the current against the outside of the per- 
forated shell, if indeed the flow lines have not at this time 
been lost in the mass of eddying currents, all of which are 
ultimately drawn together at the one large outlet, C, there to 
receive a general kneading to make diffusion more uniform. 
The action here may be taken. as rather complete, but as we 
wish to work on accurately proportioned mixtures of air and 
coal, the diffusion must be still further carried out in.the dis- 
charge section of the apparatus, which is the mixing chamber 
proper. 
Detail of Burner 

The partially mixed material coming from the coal control 
enters the burner at C, Fig. 1, which shows what is known 
as a quadruplex burner, so called on account of its having four 
sets of mixing shells concentrically arranged. This burner, 
which is 30 inches in diafneter and about 10 feet long over all, 
is of the size and type generally used for the air melting 
furnace. The design is capable of being used with any number 
of the mixing shells and in the smaller sizes one or two sets 
are usually employed. On the average malleable annealing 
oven, for example, two sets of shells will ordinarily be em- 
ployed and the outside diameter of the burner will be from 
6 to 10 inches and the overall length from 3 to 4 feet. Fig. 
2 shows a general assembly of the apparatus in front of a 
melting furnace. 

Fig. 3 is a general view of the front end of this furnace, 
showing the coal hopper to the bottom of which is attached 
the coal control, containing the feed screw which delivers the 
coal to the control mixing drum seen at the left behind the 
post. Below is the burner proper with its discharge nozzle, 
which is 6 inches high and 5 feet wide. The blast fan is 
mounted immediately at the right of the short outlet connection 
which connects it with the 24-inch valve and hence to the 
burner. It is here shown driveff by belt, though direct-connec- 
tion will later be installed, being considered preferable for this 
drive. The general assembly of this apparatus is most clearly 
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shown, with some of the principal dimensions in the vertical 
elevations, Fig. 2, where the position of the valves and speed 
reduction set for the direct-connected drive of the feed screw 
are also shown. This view is on the side opposite from that 
of Fig. 3. Fig. 4, which is another view taken farther to 
the right, clearly shows the motor and gear reduction set of 
the feed screw drive. This view also clearly shows the ar- 
rangement of the fan and its motor and the controllers which 
are immediately to the rear of this motor beside the fan are 
more clearly seen in Fig. 5, while Fig. 9 gives a good idea 
of the arrangement for top blast as provided from a direct 
motor-driven, positive-pressure blower. This unit has consider- 
ably more, capacity than is actually required, but was installed 
to avoid delay in erection on account of being on hand. At the 
right of Fig. 9, it will be noted that provision is made to remove 
a bung of narrow width in order to check the stack draft as 
required, the stack provided being of rather more liberal pro- 
portions than necessary with this method of firing. 


Referring again to Fig. 1 in which an attempt is made to 
indicate the general tendency to formation of air currents, 
it will be noted that the partially mixed air and coal on coming 
from the coal control and entering the burner at the point C 
is divided by means of the successive communicating tubes, 
E. This mixture enters each of the four coal and air (C-and- 
AS strata, while at the same time additional air in an amount 
regulated to give a perfectly balanced mixture, enters the open 
end of the burner through a 24-inch valve. Some of this air 
passes into the center pipe, while the remainder goes into the 
air strata which are concentric and just inside their respective 
C-and-A strata. The outer shells of all air strata and the inner 
pipe contain a number of holes arranged in successive staggered 
rows, a fotal of 1516 holes being used in all the shells of the 
30-inch burner. It will be seen that these 1516 jets of air 
give a tremendous mixing effect in the comparatively thin strata 
of partially mixed coal and air streams. At this point it will 
be discovered that, aside from the space economy in having 
the shells arranged concentrically, there is a purpose in having 
the radial distance between the shells comparatively short, in 
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order to insure a good jet-piercing effect into the resilient C- 
and-A strata of material. The analogy here is that of cutting 
a thick piece of rubber with a knife. One’s first instinct is to 
place the rubber on a hard surface. With usual fan blast, the 
air jet will pierce little more than 2 inches, so at this distance 
a solid backing is provided. 


Eddy Currents are Useful 


Consideration will show that the structure illustrated will 
cause a large number of complicated, cross-firing and eddying 








FIG. 5—OPERATING SIDE OF BURNER SHOWING LOCATION CONTROLS 


air currents, thus affording every practical assurance of the 
thorough and complete mixing—diffusion—of the coal dust in 
the entire volume of air. In the first place it is noted that 
the partially mixed material, on entering the various strata. 
of the burner, is considerably expanded, by reason of the fact 
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that the volumetric capacity of the burner is calculated on the 
total amount of air to be used, while a sma!l proportion of this 
air, usually from one-fourth to one-eighth, is introduced into 
the coal control. The exact division of air is not of the first 
importance, provided that sufficient air is admitted to the coal 
control to give the general breaking up effect desired. Since the 
greatest mixing effect occurs in the burner proper, it is evident 
that the larger proportion of air can be used there to best 
advantage. 

In any case, therefore, the rough mixture from the coal 
control will find considerable expansion volume on entering 
the C-and-A strata of the burner. On this account and a!so 
on account of some loss of pressure due to friction in the upper 
part of apparatus, the pressure in the C-and-// strata will be 
considerably less than that in the air strata. The rough mix- 
ture is then in the condition of expanding or opening up at the 
same time that the 1516 spreading air jets are feeding into its 
rarer atmosphere. Any process of attempting to drive air jets 
from without into a cylindrical moving stream of air loses 
all sight of this expansion effect in mixing and moreover tends 
to make piercing by the jet more difficu't owing to its compress- 
ing the stream into which it endeavors to flow. 

Some attempt is made to indicate the currents by arrows 
and flow lines on the diagram, Fig. 1. The annular streams of 
completed mixture issuing from the C-and-A strata into the 
nozzle are deflected down by its sloping roof into and across 
each other, until on reaching the bottom of the nozzle they 
would tend to flow in a reverse direction but for the stronger 
driving power of the stream as a who'e. Thus numerous eddy- 
ing currents are formed in the nozzle and the mixture is kept 
in violent agitation until the moment of discharge into the 
furnace as a rolling, eddying mass of air currents uniformly 
charged with dust. This interna! rolling and whirling effect 
in the material as discharged is of the greatest value in securing 
rapid ignition by bringing the inner portions of the mass— 
especially in the larger burners—in contact with the outer ignit- 
ing film of mixture. Right here it is well to note what possib!v 
may explain the fact that even with comparatively large nozzles 
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and low discharge velocities, this burner shows no tendency 
to back fire. Very probably this is due in some degree to the 
eddying currents tending to damp or break up any incipient 
flame current propagation in a direction toward the burner. 
This is considered a valuable feature, since it permits the low 
velocity of discharge so essential to best results, and particu- 
larly so in the large burners. 

The elongated rectangular nozzle also appears to have a 
certain damping effect against back firing, particularly in the 
smaller sizes. Early in the experimental work with burners of 


this design, it was discovered that the discharge velocities could 


be reduced to a point much lower than had previously been 
considered possible. 

Having thus developed a burner design capable of being 
constructed in any size and which is capable of intimately 
mixing and diffusing the goal dust throughout the entire volume 
of air admitted to the apparatus, and to which air is admitted 
under control, so that it can be regulated to the theoretical 
amount required for complete combustion; it remains only to 
consider the benefits derived in the furnace from such a mixing 
and feeding apparatus properly proportioned to give the volume 
and velocity of discharged mixture suited to the particular 
furnace. As the conditions named, give a wide degree of flex- 
ibility in operation, no hesitancy is felt in applying this burner 
to any type of furnace. 


General Furnace Conditions 


Before taking up in detail the conditions in melting and 
annealing malleable iron, it seems well to point out some of the 
general furnace conditions established by the operation of this 
burner. Owing to the low discharge velocity, it was soon 
found that the mechanical erosion and abrasion of brick was 
eliminated. Owing to the mixture entering the ignition cham- 
ber completely diffused, with each particle of coal surrounded 
by sufficient air for its combustion, there is no necessity of im- 
pacting the stream of fuel and air against the bridge wall, with 
the idea of breaking up and commingling the streams of ma-_ 
terial and air heretofore injected into the furnace largely as 


parallel unmixed streams. This saving of brickwork and also 
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the complete combustion resulting from mixing—no combustible 
in ash—reduces the amount of slag formed in the furnace. 
Thus the slag to be considered is practically only that re- 
sulting from the fusible material in the ash of the coal. It 
is well understood that any process of commingling the jets of 
air and coal inside the furnace, means that combustion will 
occur throughout the length of gas travel as the coal particles 
find air, so that there is established a condition which we shall 
term progressive combustion. With this character of combus- 
tion, the heat is liberated progressively along the path of flame 
travel and at no point is there a comparatively high heat 
center. Without going into chemical details—and I am not a 
chemist—it is understood that in a general way, comparatively 
low flame temperatures of say 1600 to 2000 degrees, result in 





FIG. 6—TEMPERATURE RECORD ON MUFFLE ANNEALING OVEN 


the formation of the lower oxides of materials contained in 
the ash that are fusible. It so happens that these oxides are 
stiff and pasty and difficult to handle when hot, and when cold 
are extremely hard and difficult to break out of the furnace 
On the other hand these same materials in the ash when fusel 
at a higher temperature (materials such as lime, iron, silica 
and to some extent magnesia) will then form the higher oxides, 
which are highly fluid when hot and brittle as glass when cold. 
Any material which does not fuse at usual temperatures of 
say 2500 to 3000 degrees, such as aluminum oxide, for example, 
will pass over as an impalpable fine powder. 

Now with progressive combustion there is not sufficient 
heat liberated at any one point to establish the temperatures 
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necessary for formation of the desirable kind of slag. The 
sticky plastic slag that is formed includes within its body by 
agglomeration a percentage of infusible material, thus in- 
creasing the amount of this slag to be handled. One of the diff- 
culties in locomotive and boiler practice has been the honey- 
comb built up on tubes by this slag formation. It seems rea- 
sonable to assume that, when cutting down a charge of metal, 
such a slag formation on the iron surface might readily be 
formed, with a burner resulting in imperfect mixing and hence 
progressive combustion. It can readily be seen that such a 
heavy layer of slag could be collected more easily on a mass 
of cold metal than on comparatively hot tube sheets, as in a 
locomotive. Such a formation could not be disposed of unti! 
the general temperature of the furnace had risen high enough to 
fuse it as a body. This would mean too long a time in cutting 
down the charge. 

Where the air and coal mixture is introduced into the fur- 
nace, with each particle of coal surrounded by its appropriate 
amount of air for combustion, the burning of this particle oc- 
curs almost instantaneously on its being subjected to the igni- 
tion temperature. Since upward of five thousand times as 
much volume of air as of coal, is required for complete com- 
bustion; it is more a question of heating the air volume, than 
the coal particle itself, to the ignition temperature. The dis- 
charging stream should therefore be of form to present the 
greatest practicable area of contact surface for ignition. This 
is an additional reason for the elongated rectangular form of 
nozzle, which affords a larger surface of ignition contact for 
the issuing stream than would be the case with a circular nozzle, 
having the same cross-sectional area. In cases where it may 
be desired to somewhat retard combustion, as perhaps in cement 
practice, a circular nozzle may be used. 


. 


Triangle of Igniting Material 
Referring to Fig. 7, it will be seen that, as the mixture 
comes forth from the nozzle, the outer film is immediatelv 
ignited and the central portion of the stream moves forward 
thus exposing an additional surface for ignition. This con- 
tinues, to form the triangle of igniting material as seen in the 








292 American Foundrymen’s Association 


drawing, ignition being complete at the point of this triangle, 
which corresponds to the tip of the bunsen burner. In this 
sectional elevation of the flame formation, the inner triangular 
portion represents material to be ignited and the lighter lines 
represent in general the flame formation, which is elliptical 
except as restricted by the confining walls of the furnace. This 
is as would be expected, owing to the increasing volume of gas 
from successively ignited surfaces and natural expansion of the 
gases. In smaller burners, with comparatively thin discharging 
streams of mixture, the central triangular portion of the figure 
practically disappears and the entire discharge seems to ignite 
from the “burner, especially when the furnace is hot. With the 
30-inch burner on the melting furnace and its nozzle 6 x 60 
inches, this central pointed portion of igniting material may be 
3 to 4 feet long when the furnace is cold, but it also practically 
disappears when the furnace has become hot. The combustion 
chamber should therefore be long enough to accommodate this 
burning jet and allow reasonable expansion of the flame pro- 
duced before reaching the bridge wall, as otherwise the flame 
will be chilled too much and will make the furnace sluggish in 
firing up. In practice it is found that little if any change need 
be made in the usual length of combustion chamber, but the 
volume should be reduced to correspond with the less volume of 
gases being handled with a balanced mixture. This is best 
done by building the floor of the combustion chamber only a 
few inches below the top of the bridge wall, the bottom of 
burner nozzle being usually set in line with the top of the wall. 
The burner so erected is capable of feeding, mixing and burning 
from 1000 to 3000 pounds of coal per hour when supplied with 
blast air at a pressure of 2 to 3 ounces and with a pressure of 
5 ounces it may feed as much as 5000 pounds per hour. 


In current literature, discussing powdered coal problems, 
it is common to see statements to the effect that exceptionally 
large combustion space and strong stack draft are required. 
Such statements seem to concede that the feeding and mixing 
apparatus is deficient. Our existing ideas on the space required 
with stoker and hand firing, are determined by the necessity of 
ample space for commingling the burning gases, resulting from 
progressive combustion, as air is passed over the outer burning 
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surfaces of the fuel lumps. Also the combustion space must 
take into account the inevitable excess of air that is required to 
secure any sufficient volume of air in actual contact with the 
coal. Stack draft is determined, other considerations aside, 
from the necessity of drawing this large volume of combustion 
and excess air through the fuel bed. With pulverized coal, 
this requirement for stack draft is eliminated and if a burner 
is such as to require more commingling space than with the 














FIG. 7—DIAGRAM OF FLAME IGNITION AND FORMATION 


old methods of burning lump coal, it is evidently a most in- 
efficient piece of apparatus. After all is said and done, why 
should we spend money to pulverize the coal to the ultimate 
practical commercial degree of fineness, if we propose to use a 
feeding apparatus that will feed masses of the fine particles into 
the furnace as a body? If several thousand particles are to 
be thrown into the furnace as a lump, we may as well save the 
cost of grinding that lump. 


A Confession of Inefficiency 
Again the statement that excess air must be used in burn- 


ing powdered coal, is on its face a confession of inefficiency ir 
the feeding and mixing apparatus. The opinion seems to be 
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that some excess air is required particularly in boiler applica- 
tions and more or less in general heating furnaces, in order to 
avoid a destructive temperature on the brickwork or tubes. 
In malleable practice, we are concerned only with the brick- 
work and, referring again to Fig. 7, it will be observed that 
the center of heat must be at or near the tip of the ignition 
body, or the center of the flame production. All combustion 
is in suspension in the body of gas and the high combustion 
temperatures of burning particles of carbon, hydrogen, etc., 
are formed in the center of the gas volume. Thus the brick- 
work in the surrounding walls of the furnace comes in contact 
with the lowest temperature gases—the outer expanded film of 
gas—in the furnace. This balanced condition of internal 
high temperature in the body of gas causing uniform expansion 
in all directions, is readily maintained by reason of the low 
discharge velocity employed. Otherwise the hot burning 
material would be thrown against the bridge wall at the very 
moment of combustion and thus cut it away as has been ex- 
perienced with high-pressure jet feeders. It is a remarkable 
fact that the interior walls take on a glaze and show practic- 
ally no signs of erosion. 

It seems hardly necessary to point out that such a method 
of controlling temperature and flame is far superior to any 
method of introducing excess air to chill the gases—usually 
burning in contact with the brick work—in order to save the 
furnace lining. The older method of injecting a high-speed 
jet of material into the furnace and against the bridge wall, 
means that the wall is cut away and the flame curls upward 
and to the sides, thus cutting out both roof and side walls. The 
action is mechanical and also, due to the high temperatures 
of combustion—with carbon perhaps 1000 and with hydrogen 
2000 degrees above furnace average temperature—the limit 
of brick endurance is passed and of course the brick gives 
out. Evidently this high temperature must be removed from 
the brick, but is the injection of cold air on the surface of 
the brick the right method? 

A natural assumption would be that the length of combus- 
tion chamber and the volume of discharge should be arranged 
so as to have this combustion occur in contact with the charge 
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of iron in a melting furnace, thereby securing a rapid cutting 
down. There is, however, a great difference between burning 
the material in contact with a hot refractory substance and 
burning it in contact with the cold iron which it is desired 
to cut down. The chilling effect of the iron on the flame is 
such that heating is much retarded and the time of meiting 
would be increased. Furthermore the greatest heat would be 
at the back end of the charge. 


Tests 


Having developed this type of apparatus, arrangements 
were made to conduct a series of tests on an air melting fur- 
nace at a plant at Meadville, Pa. Owing to some misunder- 
standing as to the method to be used in controlling the top 
blast, the original burner installed was designed to admit half 
the air at the top blast and take the remainder through the 
burner. This sacrificed at least half the mixing efficiency of 
the apparatus. A 14-inch duplex burner was used, capable ot 
taking air enough for mixing and burning 1200 to 1500 pounds 
of coal per hour and a proportionately greater amount accord- 
ing to the amount of air admitted at the top blast. Pulverized 
coal was purchased from an outside plant, being that used 
ordinarily for annealing. It analyzed as follows: 


Per Cent 
IN i crict Nata nda cinid- exantorgvoweiene ves eee ay eae 1.34 
GG HNN?) 55 St, who ne odes ees sa id te teeeae 35.32 
III 5s ola cu ani otctai gs git soreats es Sab ae meee 50.80 
1 AE a aE aire ARE POE eee RN Bone OF 12.45 
ER, doe oie oom aso bw'e Oe ehabas 1.43 


Owing to the fact that the coal was stored in paper bags 
in an open foundry and samples were taken from the bags, 
it is believed a considerable amount of the coal contained more 
moisture than shown, as many of the bags were broken. The 
coal had been in this storage for some six months before the 
test. 

Air was supplied by a No. 7 Sturtevant fan at a pressure 
on the fan outlet of five ounces, the line running some 40 feet 
to a Y-division supplying the two parts of the burner. The 
existing branch of the line supplying air to the ash pit was not 
disturbed. The burner was first lit with the furnace empty, the. 
total air pressure at the burner being 8 inches and at the over- 
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head blast pipe 4.25 ounces (difference due to pipe layout) 
The furnace was operated on this basis for two hours 12 min- 
utes, the average coal fed being about one ton per hour. 

At 1 hour and 20 minutes from starting time, a pig of 
iron was placed in the rear side door of the furnace and an- 
other in the front door. These were dripping freely in eight 
minutes. When feeding the full amount of coal, combustion 
was not complete until the flame came in contact with the 
top blast just over the bridge wall. Thus the principal heat 
zone was too far in the rear of the furnace. Coal was filled 
into the hopper by hand from bags of weights averaged, 
the amount of coal left at end of run being deducted. It 
was found that the feed screw had been delivering 0.3 pound 





FIG. 8—DIAGRAM SHOWING COMPARATIVE ECONOMY OF PULVERIZED COAL BURNERS 
AND HAND FIRING ON ANNEALING OVEN 

per turn. The furnace was built for a charge of 10 to 12 

tons. 

The following day, a 2-ton charge made up of pig iron, 
hard scrap and railway malleable, showing an average of 
0.914 per cent silicon and 0.627 per cent manganese was put 
in the furnace, which was then fired, without skimming bath, 
for 3 hours and 29 minutes, when the iron was poured, the 
fire being continued for 15 minutes while tapping out. A 
total of 5914 pounds of coal were used, or say three tons ot 
coal for two tons of iron. The general character of the metal 
was Satisfactory but it was necessary to leave considerable 
of slag in the furnace, owing to the condition of the bottom 
and the tap holes. 

The brick covering that had been placed over the grates 
was removed at the bridge wall across the fire box for a 
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space 1 foot wide lengthwise of the furnace. This made it 
possible to admit air through the ash pit under the fire in 
regulated amount. A 4-ton charge showing 0.902 per cent 
silicon and 0.62 per cent manganese was charged on the fol- 
lowing day and on starting the fire it was at once seen that 
the large volume of air rising at the bridge wall deflected the 
flame to the roof and formed a.cold blanket on the bath, thus 
making a slow heating furnace. The rear bridge wall had 
been built up two courses of brick and after running one 
and a half hours it was decided the fire was choked too much. 
Twelve minutes were lost in removing some of the brick, 
after which the fire was continued for a total of 5 hours 
and 52 minutes, including a short shut down to replace bung. 
The roof showed distress while the bath showed dull, attri- 
buted to the air condition above mentioned. Owing to the 
short charge it was not possible to skim the heat effectively, 
although it was partiafly skimmed after four hours. The 
total coal consumption was 10,300 pounds or 5.1 tons for 
four tons of iron melted in a 12-ton furnace. A test bar 
poured at 4 hours and 40 minutes showed silicon, 0.54 per 
cent, sulphur 0.102 per cent, phosphorous, 0.131 per cent, 
and combined carbon 3.50 per cent. 


Changes Were Made 


The opening over the grates was filled up and the eight 
2-inch tuyeres on top blast were changed to 3-inch, the floor 
of combustion chamber was filled up to within 10 inches of 
top of front bridge wall. The outer end of the burner was 
raised and the discharge pointed at a downward angle 
against the front end of the charge. The burner was then 
lighted on the empty furnace for 1 hour and 15 minutes, it 
being desired to start a charge with a hot furnace. A 5-ton 
charge of the same composition as the previous heat was 
then fired for 4 hours and 55 minutes, with shut down of 
5 minutes on account of the loss of a bung. The total coal 
fed was 9088 pounds or an average of 1725 pounds per hour, 
or a total of 4.5 tons for 5 tons of iron in a 12-ton furnace, 
with a considerable amount of slag left in the furnace from 
previous heats that could not be skimmed properly. The 
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quantity of metal was sufficient to permit fair skimming and 
at 3 hours and 30 minutes a considerable amount of slag of 
good appearance was skimmed off. At 4 hours and 10 
minutes a test bar showed 0.73 per cent silicon and 0.968 
per cent sulphur, while a second bar poured at tapping out 
4 hours and 40 minutes from starting showed as follows: 


Per Cent 
IIE, 55 2s ata oa eee ere eee 3.20 
RIE I co age gig ie ip Sea Si Re 2.78 
IN SINE a og sic vince ware picinereae a aaa 0.42 
IN on oo dinrs cha oo 6c eal b alee Guten CS SIE EM 0.30 
re a reindeer ror re 0.155 
NS cel otic cee cecsseeoddueeacenesaseas 0.98 
DRE docs ouaiars vichd sip on vine Ge Seles euinle hateeS Oe 0.06 


A test bar poured from a ladle taken off during tapping 
out showed 0.68 per cent silicon, 0.081 per cent sulphur and 
a tensile strength of 35,600 pounds. Another analysis from 
pig, taken in same way, showed as follows from a different 


chemist : 
Per Cent 
RMR tn Oa. wale ibate Pak eidieieate wns 67 
RC etic gh gi canis HER CEAS OER STEEN ewe 0.048 
se 0.9 bic mip San por a ealaare. aw a 0.44 
eS eee Cer er eo 1.55 
RRS I ond sd ce ore srg won nape else ses 1.20 


Analysis of iron from hand fired furnaces in the same 
plant showed as follows: 


Per Cent 
RN NE Sn Bee cs i he A Ae oe ec er 0.59 
DI 5 higth caiee sa od dvrora sins alseeolenteeee sence 0.092 
ID oo Gh tea anee sia cus ees ouilie seme 0.156 
TS ESEC ESE, SARIS SOE Peet Ee eR, Sen Ee 0.26 
en EE AIA eres 
EE I ey cna B srcie a olasa'sle glee pe mwuesee «5, ee 


As a result of this test, it was conclusively shown that 
all of the air should be admitted through the burner and 
arrangements were then made to set up a burner of sufficient 
capacity for this purpose. At the time of sending this paper 
to press, reports on additional heats have not become avail- 
able. It is hoped that further data will be available later. 


Another Installation 


A 30-inch burner already described has been installed 
on a furnace, built for a capacity of 10 to 15 tons in a 
prominent foundry in Erie, Pa. Acting on the idea of having 
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the initial combustion occur on the front end of the charge, 
the combustion chamber was made only about 2 feet in 
length from the noze of burner to the front bridge wall. 
For reasons noted, this proved to be unsatisfactory and it 
was considered desirable to lengthen the combustion chamber 
about 7 feet, thus completing combustion by the time the 
gases reach the bridge wall so that the extremely hot gases 
come in contact with the charge. 

This lengthening of the furnace, together with other 
minor changes and adjustments, as well as insufficient mill 
capacity to supply coal for full time operation, and the fact 
that the conveying system from the mill to furnace hopper 
has not been installed, caused delay in placing the furnace 
in regular operation. It is contemplated to put this unit in 
daily service as soon as circumstances permit. Unfortunately 
sufficient heats had not been made, at the time of com- 
pleting this paper, to give an idea of the melting ratio. The 
burner has demonstrated great flexibility in operation and 
can be regulated at will to secure any character of flame de- 
sired. The operating staff is well satisfied that the con- 
ditions since altering the furnace are such as to give satis- 
factory results. It is hoped that further data will be avail- 
able from additional runs to be made with this equipment 
later. 

Malleable Iron Annealing 


In malleable iron annealing, the burner described in this 
paper performs functions equally as satisfactorily as in the 
air melting furnace. For greatest economy in the use of 
pulverized coal, the ovens should be of comparatively large 
size. It then becomes a problem of uniform heat distribu- 
tion and control so as not to burn the pots. With some 
types of pulverized coal burners it is found that the heat 
is thrown in too great degree toward the front end of the 
ovens. At times the poor heat distribution with high velocity 
burners results in burning top pots near the burner, while 
the bottom ones on the same stools may not be annealed. 
Where a cutting flame cuts down the brick of the firebox, 
the destruction of pots near the burner may be aggravated 
from slag deposition and fluxing. At other times, if the coal 
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happens to be a little damp or not ground as fine as usual, 
some of it may be deposited on the floor and blanket the 
bottom pots near the burner. 

For reasons mentioned, the complete mixture delivered 
by the burner under consideration, avoiding a cutting flame, 
largely overcomes the slag difficulties and at the same time 
prevents an undue part of the hot gasses being driven to the 
front of the oven. The low feeding velocity gives a certain 
time element for the gases to expand and normally fill all 
parts of the oven, especially near the burner. These burners 
should with proper damper regulation of the oven produce 
more uniformly annealed castings than heretofore has been 
the practice. The first of these units on a pot oven is now 
being installed at Buffalo, N. Y., and it is hoped to have ad- 
ditional data later. 

While no commercial installation has yet been made on 
the muffle type of arxnealing oven, a number of test runs 
were made on such an oven handling railway castings. In 
a plant having 26 ovens of a capacity about 25 tons each, the 
practice with hand firing was to secure one pound of castings 
annealed per pound of coal. An improved form of oven was 
constructed and on a specially conducted test showed a ratio 
of 2.2 to 1. A 6-inch powdered coal burner on the same oven 
showed a ratio of 5.2 to 1 and the test record of flue tem- 
perature (presently to be mentioned) indicated that the 
length of this oven could be increased 6 feet without using 
any more coal, in which case the ratio would be 7.25 to 1. 
The difference between 1 pound of castings and 7.25 pounds 
per pound of coal is shown graphically in Fig. 8. On this 
basis 14 ovens will do the work of 12 and there is a capital 
saving of $24,000 besides space released for several molding 
floors, etc. 

Temperature readings in the flue, bottom of muffle, top 
of muffle and in the flame way at end of oven opposite 
burner, were taken hourly by a thermocouple which had been 
calibrated. The readings are shown on the chart, Fig. 6, and 
it will be observed they are not entirely consistent, due in 
part to condition of the pyrometer and also to changes made 
in rate of feeding, setting of stack damper, admission of ‘air 
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at burner, etc. Curves have been drawn to indicate the 
average of the readings, the ultimate temperature desired 
not being as high as with pot ovens. By a more rapid rate 
of firing the temperature could have readily been brought up 
faster from the twentieth to thirty-fifth hours and the total 
time of firing might have been shortened two to three hours. 
The total time of firing, however, was 49.5 hours as com- 
pared to the usual hand firing period of 90 to 110 hours on 
the same ovens. ‘The special hand-fired test showing ratio 
of 2.2 to 1 was made in 72 hours firing time. The total coal 
consumption on this run was 9650 pounds and 25 tons of 
castings were annealed, making the ratio 5.18 to 1. The 
castings Were of excellent quality. 


Conclusion 


The author feels gratified in being able to record the 
progress so far made with the air melting furnace. In so 
far as he has been informed, the installation at the plant at 
Erie is the first commercial unit to be put in service on an 
air melting furnace. The 30-inch quadruplex burner there 
used, with its nozzle delivery of a stream 6 by 60 inches is 
believed to be the largest single pulverized fuel burner ever 
built. This installation therefore should constitute an in- 
teresting landmark in the development of improved firing 
methods for the malleable iron foundry. 


























Powdered Coal as a Fuel in the 
Foundry 


By A. J. GrinbLe, Chicago 


The use of powdered coal for fuel has interested foundry- 
men, manufacturers and engineers for over 100 years, but 
until the last few years its practicability has been doubted 
by most engineers owing to the great number of failures 
which have been made in its preparation and burning. 

The possibility of using powdered coal for fuel dates 
back as far as 1818, when an engineer named Niepce made 
an effort to burn coal in a coarsely pulverized form over a 
grate fire. More extensive experiments were carried on later by 
Henchel, 1831; J. J. Whelphy and J. J. Storer in 1866 to 
1871; J. Buhrer, 1867; T. F. Leigh, 1868; T. R. Crampton, 
1868 to 1871. Since that time hundreds of patents have been 
issued covering apparatus and furnaces for using powdered 
coal as a fiiel. The largest portion of these patents cover 
equipment that modern experience proves could not have 
given satisfaction even though the coal could have been pul- 
verized fine enough, and at a low cost. 

Pulverizing the coal was the greatest difficulty er- 
countered by engineers until the cement manufacturers suc- 
cessfully pulverized and burned this fuel in rotary cement 
kilns in the year 1895; this application is credited to Messrs. 
Hurry and Seaman and the Atlas Portland Cement Co. The 
first satisfactory use in metallurgical furnaces was established 
in 1911, and in steam boilers in 1916. 


Its Use in the Foundry 


In malleable and steel foundries using 10 tons of coal 
per day, or its equivalent in oil, gas or coke, the use of 
powdered coal for fuel is practical in the opinion of‘ the 
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author. There are several open-hearth furnaces now using 
this fuel; steel is being melted with 450 to 600 pounds 
of coal per ton of charge. There are about 15 malleable 
foundries using powdered coal for annealing, the fuel ratio 
on these ovens being from 500 to 700 pounds of coal per tor 
of castings; much time is being saved in bringing the ovens 
up to annealing temperature. Malleable iron has been melted 
with 31.2 per cent coal to iron, a 12-ton heat melted in three 
hours and 40 minutes with a ton more scrap than usual in 
place of pig iron. 

Steam boilers are being fired with powdered coal and 
8% to 11 pounds of water per pound of coal is being 
evaporated. If a foundry is equipped with a powdered coal 
plant it is practical to fire the core ovens with this fuel. 

In addition to the fuel saving and savings effected in 
decreased oxidation of the metal, I believe a saving of 25 
per cent to 75 per cent in labor can be made. <A more 
uniform temperature can be maintained and therefore a more 
uniform product. Core ovens and steam boilers can be 
equipped with a thermostatic control and the heat controlled 
as easily as with gas. 

Heretofore the small foundry could not use powdered 
coal for annealing owing to the high cost of an installation 
compared with the possible savings, but now it is practical 
for even the small foundry, since it can be used in all de- 
partments where fuel is consumed. 


Feeding and Burning Powdered Coal 


No matter how well coal is dried and pulverized, proper 
combustion cannot be secured without a uniform feed oi 
coal, thorough carburization with air, and means of easily 
and accurately controlling the coal and air supply. Equip- 
ment has been perfected which overcomes all of these diff- 
culties. 

Powdered coal has a tendency to pack in the storage 
hopper, especially when it stands a few days before burning, 
and if the opening in the hopper bottom is too small the 
coal will arch over the feed screw and stop the fuel supply. 
This trouble has been corrected by a specially designed feed 
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screw enclosed in a cast-iron hopper bottom with a large 
top opening. This feed worm will feed throughout its full 
length. The coal gradually loosens up toward the discharge 
end in place of packing. At the discharge end there is a 
revolving disc which breaks up any packing of coal which 
might take place along the feed screw. Packing causes an 
unsteady feed of coal and a pulsating flame, but this system 
eliminates this fault and produces a uniform feed, resulting 
in a steady continuous flame. 

The coal dust is delivered into a mixing chamber con- 
nected to a low-pressure air line where it is mixed with the 
air for combustion and carried to the carburetor which may 
be from 3 to 100 feet from the coal control. 

The air is supplied by a low pressure blower, at about 3- 
ounce pressure and enters the furnace at % to 3-ounce 
pressure, depending on the length of flame desired. By hav- 
ing a speed-change box connected to the coal screw shaft it 
is possible to accurately control this speed which in turn 
controls the amount of coal being fed to the air line. 

The air supply is controlled by a specially designed 
air gate which is marked to correspond with the number 
of square inches the gate is open. In addition to this mark- 
ing, there are adjustable markers corresponding to the coal 
screw speeds; these markers can be adjusted so that the coal 
and air are synchronized when each are set on the same 
number. This control of air and coal is very simple and can 
be handled by an inexperienced person after one demon- 
stration. By this method, the markers can be set in accord- 
ance with the carbon-dioxide analysis of the stack or by an 
expert. combustion man after which a laborer may operate 
the apparatus and know that he has the air and coal propor- 
tioned correctly. 


The Problem of Carburization 


The coal and air are partly carburized while traveling 
through the coal carrying line, but to assure complete car- 
burization the coal empties into a carburetor in which is 
placed a stationary fan-like mixer, the outlet end of this 
carburetor is fan shaped which causes the flame to spread 
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across the furnace and to ignite more readily. A dust cloud 
is ejected from the carburetor through a nozzle of the same 
shape as the outlet end of the carburetor. Every particle of 
coal dust is surrounded by the right amount of air for com- 
bustion and burns in a steady, continuous flame. 

The adaptation of powdered coal burners to different 
kinds of furnaces varies according to the temperature and 
class of work to be done. Some flames are directed hori- 
zontally and others down or upward. A nozzle which allows 
the operator to control the flame without interfering with 
the coal and air supply has been perfected. This nozzle 
has two plates which can be raised or lowered directing the 
flame up or downward and by bringing the two together, the 
flame can be lengthened. The success of the furnace some- 
times depends upon the ability of the operator to control the 
fire in this way. 

When using powdered coal the efficiency of the furnace 
does not depend upon the draft from the stack; all that is 
required from the stack is that it carry off the burned gases. 
This means a great deal when present stacks are insufficient 
to take care of grate and stoker fires and when new stacks 
are being built. 

There have been many kinds of pulverizers developed, 
starting with burr stones and bolting cloth. Later rotary 
barrels filled with balls between which the coal was ground 
were used. In addition to this equipment it was necessary 
to provide elevating and conveying machinery to handle the 
pulverized coal. Grinding rooms were frequently dust-laden 
infernos. The inefficient, crude machines of the early days 
were a constant expense to mill owners and dust polluted air 
was a constant injury to health of employes. But now we 
have the roller mill with air separation which eliminates 
all dust, pulverizes uniformly at a low cost for power and 
repairs. A powdered coal plant properly installed is perfect- 
ly dustless from the time the coal is fed to the dryer until it 
is burned. 

A cubic inch of coal exposes six square inches of sur- 
face for the absorption and liberation of heat while coal pul- 
verized to such a fineness that 85 to 95 per cent will pass 


XUM 











XUM 





Powdered Coal as a Fuel in the Foundry 307 


through a 200-mesh test sieve divides this cubic inch into 
millions of minute particles, which if suspended in the 
atmosphere and surrounded with the correct amount of air 
to complete combustion exposes over 20 square feet of sur- 
face. 

As combustion is obtained by the combination of the 
carbon and hydrogen in the coal with the oxygen in the 
air, it is readily seen why powdered coal can be burned with 
such a saving; every minute particle is surrounded with 
exactly the right amount of air for its complete combustion 
(it requires about 150 cubic feet of air to burn a pound of 
coal, depending on the quality of coal used); this leaves no 
waste as smoke or carbon in the ash, and when the heat is 
not required, the flame can be immediately extinguished, 
thereby avoiding having coal burning in a banked bed, as is 
the case in any other method of coal burning. 


Economy of Powdered Coal 

The cost of fuel of any kind must be based on the B. 
T. U. cost. If oil costs 5 cents per gallon and contains 
19,000 B. T. U. per pound, we would get 25,384 B. T. U. 
for one cent. If coal costs $5.00 per ton and contains 13,000 
B. T. U. per pound, we would get 52,000 B. T. U. or more 
than twice as many heat units from coal for a cent. These 
comparisons can be made with any fuel and coal, and in- 
variably the coal will be bound to be the cheaper. 

"Fuel oil and natural gas fluctuate in price and tend 
to become more expensive as demand increases; this is not 
true to any great extent with coal. 

When burning coal on a grate much combustible ma- 
terial drops through the grates mingled with the ash and 
goes up the stack in smoke. Also when the fire is no longer 
required there is no benefit derived from the coal left on the 
grate. It is not possible to thoroughly mix the air with 
coal on a grate, even when burned on the most advanced 
chain grates. 

Careful experiments show that in the average fuel-bed 
fire it is necessary to supply at least 40 per cent more oxygen 
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or air than is actually consumed to secure perfect com- 
bustion and the elimination of smoke. When fresh fuel is 
added to the fire the excess oxygen is used for the moment 
to burn the hydrocarbons; at other times it is going through 
unused causing the metal to be oxidized or the temperature 
reduced. lf the air supply is kept lower, there is not enough 
oxygen supplied to burn the carbon or hydrogen when fresh 
fuel is supplied; more heat, however, is produced but at a 
considerably increased cost for fuel and the formation ot 
volumes of black smoke with its many well known objec- 
tions. 

These faults with the old system of heat generation are 
overcome when powdered coal is used, as the air and coal 
can be kept at exactly the right proportion at all times and a 
steady heat produced; this, in addition to the ability to direct 
the heat in the proper direction, accounts for the savings 
which are being made by using powdered coal for fuel. Sav- 
ings are being made in fuel and labor cost of from 10 to 40 per 
cent over hand and stoker fired furnaces and boilers and as 
high as 62 per cent over oil burning furnaces. In addition 
to these savings there is a saving of 1 to 5 per cent in oxida- 
tion loss of metals in metallurgical furnaces, and production 
is being increased 15 to 25 per cent. I believe a powdered coal 
installation will save its cost in one to three years. 


Kind of Coal to Use 


Coals best suited for burning in a powdered form are 
those rich in volatile matter, such as bituminous and semi- 
bituminous, either slack or run-of-mine. The slack has an 
advantage over the run-of-mine as it is not necessary to 
crush the former before drying. 

The following analysis represents a coal which has been 
found to give excellent results on melting furnaces: 


Per Cent 
eR NO 860 ou en clacaemetedabewe 60.12 
IEE IUD vein wc 03-40 e HeNU ood 35.80 
PR eet he See he ty weiee-teace eae aeons 3.08 
NE Oe es ag Sd geass abies pee ae 1.00 
MNES Sinica ddr ds ic-2s' sree nee Aare ee 
_ SB Py Sa eed a OR Ie erence 3S ae ee 14,650 
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Good results have been obtained in annealing ovens and 
steam boilers from coal of the following analysis: 


Per Cent 
eee Cee bons 5 osc cbn et adeteede 53.26 
WORN GEOG | nid.od Sips 'esincndicwe reas 29.00 
PM arbi oss bisa ade ged ation pen a 16.34 
BEND |. sone Seceun castmens eat Seabees 1.40 
RS ono 5s cog sivccwanne sek eg Wrhanes 1.80 
Ms! Bx, Rae Gitawaes ease dh ksass saaceGa ber 12,600 


Qualities of anthracite lignite and peat, as well as the 
inferior grades such as anthracite culm, dust and slush, and 
bituminous and lignite slack screenings and dust are all 
suitable for burning in pulverized form, for certain kinds of 
work, when dried and properly mixed with a higher volatile 
fuel. 
For the proper igniting and burning of powdered coal 
the volatile content should be 20 per cent or more. 

In the ordinary nfethod of burning coal the bed of solid 
incandescent fuel is more or less encumbered with ash and 
clinker, which causes a varying and irregularly distributed 
resistance to the passage of air and causes some of the un- 
burned coal to sift to the ashpit or to be fused in with the 
clinker. 

With powdered coal, burned in suspension these difficul- 
ties disappear excepting getting rid of the incombustible ma- 
terial. When a coal containing 10 per cent ash is used there 
is 200 pounds of refuse to be disposed of for each ton of 
coal burned; about 30 pounds of this goes up the stack in 
the form of a light powder, hardly visible at the top. The 
balance of the ash settles in the furnace or flues and in high 
temperature furnaces melts, forming a slag. 

By the proper flue arrangement it is possible to take 
care of this fine ash; it takes about one-quarter of the labor 
which is necessary to take the ash containing much unburned 
carbon from under a grate or stoker. The disposal of slag 
from the high temperature furnace has caused much more 
trouble. When most ash reaches a temperature of 2300 de- 
grees Fahr. it melts forming a slag, and is liquid at 2500 
degrees. Most attempts to dispose of this slag have failed, 
because it chills and becomes like a tough wax and it is 
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almost impossible to get rid of, unless it is removed from the 
combustion chamber in a molten state without allowing cold 
air to come into contact with it. Some concerns let the slag 
accumulate for several days, cool the furnace off, which 
makes the slag brittle, and remove it with sledges and bars; 
this method not only interferes with production in the plant, 
but is very laborious and is injurious to the brickwork. 
This problem has now been solved. In the furnace con- 
struction the ash is melted in the combustion chamber and 


-dropped through the bottom in small drops, as slag, into 


water where it is easily removed, either by raking it out 
with a hog, or by conveyor or elevator when much coal high 
in ash is being burned. The bulk of ash in this form is less 
than 10 per cent of that which would be taken from under a 
grate or stoker fire. 


Preparing Powdered Coal for Burning 

Although not necessary, it is very convenient to have a 
large coal storage near the pulverizing plant. Some plants 
have been installed where a storage of 1000 tons was placed 
under cover. In all powdered coal installations a hopper is 
supplied with capacities ranging from a few hundred pounds 
to carloads. Under this hopper there is an apron, an oscillat- 
ing plate, or a belt feeder which feeds the coal from the 
storage room hopper onto a belt conveyor. In the case of a 
belt feeder the belt serves as the conveyor. 

This conveyor carries the coal over a magnetic pulley 
which extracts the tramp iron, such as pick points, railroad 
spikes or scraps of pig iron which are left in cars when un- 
loaded. This is done to protect crushers and feeders in the 
preparation system. 

From the belt-conveyor the coal is delivered into a 
single-roll coal crusher, which breaks it up into 1%-inch or 
smaller pieces. A few years ago screenings from coal con- 
taining less than 80 per cent lump were not salable but with 
the use of powdered coal and stokers this condition no longer 
exists. Many of the mines are installing crushers to meet 
the steady increase in demand for small sized coal. In some 
localities it is possible to purchase crushed coal but in others 
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it is necessary to install a crusher to do this work at the 
plant; from the crusher, the coal is elevated to a wet coal 
storage hopper ranging from one to 50 tons capacity. 

It is good practice to place an automatic scale over the 
wet coal hopper so that an accurate record of fuel consump- 
tion can be kept. The coal is automatically fed from the 
wet coal hopper to a dryer. To secure the best results from 
powdered coal it must be dried to less than 1 per cent 
moisture. 

This is an item of cost that cannot be eliminated regard- 
less of whether the coal is burned on grates or in suspension. 
When undried coal is fed into the furnace, the moisture (both 
free and combined) is evaporated in the furnace itself, which 
means an added quantity of coal to maintain.the temperature 
which is reduced several degrees for each 1 per cent ot 
moisture in the fuel. As this cannot be overcome by feeding 
additional fuel with ‘the same percentage of moisture the 
loss of heat is about 2 per cent for each per cent of moisture. 

By drying the coal before pulverizing, the cost of the 
operation will be almost saved in the decreased power neces- 
sary for pulverizing and in the improved combustion | re- 
sulting from the greater degree of fineness of the artificially 
dried as compared with moist coal. Moreover, the dry coal 
will readily flow and give less trouble through tendency to 
pack, clog and adhere during the process of grinding, con- 
veying, storage and burning. 


, The Pulverizer 

From the dryer the coal is delivered to an elevator which 
discharges into a l-ton to 5-ton storage hopper; from this 
hopper it is automatically fed to a pulverizer. Powdered coal 
must be pulverized to a fineness so 85 to 95 per cent will 
pass through a 200-mesh test sieve; this fineness depends 
upon the type of furnace to be fired. When coal is ground to 
85 per cent passing through a 200-mesh test sieve, about 95 
per cent of this coal would pass through 100-mesh, and 50 
to 60 per cent through a 300-mesh. The most efficient and 
dustless system of pulverizing is by the roller mill with air 
separation. This system delivers the coal to a storage bin 
without the use of elevating and conveying machinery. 
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During the process of pulverization the coal is de- 
livered to a conveyor or a storage hopper of 5 to 30 tons 
capacity from which it is conveyed to hoppers of % to 10 
tons capacity located at or near the furnace. There are two 
satisfactory systems for conveying the powdered coal, 
namely, the screw conveyor for short distances and the high 
pressure air transport system which conveys the coal as a 
solid without mixing with great quantities of air. 

Pulverized coal should always be handled as a solid and 
not as a dust cloud when it is to be conveyed to hoppers 
or long distances. To convey it by large portions of air 
insures a mixture of coal and air which is somewhat danger- 
ous, and as it is necessary to separate the coal again into a 
solid, this system is apt to develop leaks and cause very 
dirty surroundings. The requirement of velocity in the air 
current sufficient to float the coal along causes an expendi- 
ture of power greatly in excess of that required for handling 
as just described. 

Powdered coal should not be stored more than two or 
three days before burning as it absorbs moisture very easily 
from the air. This fuel has been stored for three months and 
burned, but much trouble was caused in getting it out of 
the hopper as it had absorbed moisture, smoldered and 
formed a coke-like substance which interefered with the feed- 
ing. With the proper feeding equipment, a good fire can be 
secured when coal has stood a month, but this is not good 
practice, because of the efficiency lost in moisture and some- 
times in the spontaneous combustion of the coal. It should 
not be understood that it is dangerous to store powdered 
coal as this is not the case; the only time that powdered coal 
is dangerous is when it is in huge volumes of air and moving 
slowly. Storage capacity is supplied for 24 hours run in 
most installations. 


The Cost of Powdered Coal 
The cost of preparing powdered coal for burning runs 
from $0.46 to $1.00 per ton depending on the amount pulver- 
ized. The cost of an installation runs from $18,000 to $150,- 


000 according to the capacity and number of the furnaces 
to be fired. 


xt 
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Discussion 





Mr. W. H. Fitcnu.—The remark was made about three 
or four weeks ago that one could not melt steel in an open- 
hearth furnace and iron in an air furnace successfully with 
pulverized coal, and as the gentleman in question is an engi- 
neer engaged in building plants and advising accordingly, I 
think those who know differently ought to combat it. We are 
melting iron successfully today in the plants of one of our 
clients and have melted steel in open-hearth furnaces over a 
period of four years. I think that means that it is practical, 
to say the least. , 

Some months ago one of the malleable companies wanted 
a modern pulverizing plant to operate a battery of annealing 
ovens. Eventually the question of melting iron with pulverized 
coal came up and we applied it to one of the air furnaces. That 
furnace is in service now producing 30 per cent more now than 
when it was hand fired. The quality of the iron is first class, 
and all the labor used in hand firing has been eliminated. 

We took the grate bars out of the furnace and made it 
similar to an open-hearth furnace above the floor level, obtain- 
ing 18 tons per heat where before we got about 13 maximum. 
The complete cycle is made in about two hours less time than 
with hand firing, producing about 36 tons in the two heats. 
The average fuel ratio is 444 to 1. We have got as high as 
4.87 pounds of iron to a pound of coal. 

The condition of the refractories is first class; in fact, 
better than they were when the coal was hand fired. The 
saving on the brick work compared with hand firing is not 
known definitely but is estimated to represent several hun- 
dred dollars per annum. 

There is no particular difference between this furnace and 
hand fired furnaces, except that the grate bars are removed, 
increasing the hearth area. There are two burners on the fur- 
nace im which the coal is thoroughly mixed, the combustion 
air is added and then projected into the furnace. One can rest 
his hand on the burner as it is cool at all times. The furnace 
is about 250 feet from the line which serves the large muffle 
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furnaces. Coal is pumped to the pulverized coal bin at the 
melting furnace through a 314-inch wrought iron pipe in much 
the same manner as water is handled, so far as velocity is con- 
cerned. 

Me. Fitcu.—I have just been requested to say a few words 
about mixing coal dust with fuel oil. During the war the gov- 
ernment called upon us to do some work in this connection as 
applied to steaming. For several months a steamer was operat- 
ed on Long Island sound in making these experiments. Differ- 
ent mixtures of oil and coal dust were made and applied suc- 
cessfully. As high as 80 per cent of coal dust in a gallon of 
oil was reached and there were no detrimental effects. 

For any one of those who contemplate the use of different 
kinds of fuels I think that it is merely a question of how 
much heat can be obtained for a dollar. 

Mr. Enrique Toucepa.—I think Mr. Arrowood is in error 
in thinking he can reduce the annealing time to 18 hours. A 
certain length of time is required to bring castings up to tem- 
perature, while they cannot be held at temperature for much less 
than 48 hours in commercial practice. Also, the castings should 
not be cooled from temperature at a rate less than 10 degrees 
per hour. There seems to be a tendency in the industry to 
endeavor to shorten the anneal, and it is doing a great deal of 
harm. I believe that we should fight any such propaganda 
as that, because I think the attempt is absolutely in the wrong 
direction. 

Now in connection with the quick heating of the oven 
to temperature, there are practical propositions to consider which 
if taken into account will cause trouble. For instance, if an 
oven is heated to temperature in 15 hours, the rings will expand 
more quickly than the contents within it, because the heat cannot 
be absorbed by the contents as fast as by the metal in the ring; 
the result is that as the rings expand the packing will bleed from 
the upper ones to those lower down, and in extreme cases the 
castings in the topmost ring will be found to be unprotected 
by packing. 

A Memper.—There are representatives here from the Mal- 
leable Casting Co. I should like to hear what they have to say 
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as I understand the company now is melting with powdered 
coal. 

Mr. A. J. GrinpLE.—At a recent installation we had 19 
successful heats and no bad ones. Every heat was hot and 
each took a little shorter time than the preceding one. The 
first took 7 hours 45 minutes to melt. Last Thursday afternoon 
we ran the second heat in a small furnace, the maximum capaci- 
ty of which was 10 tons. The furnace was only 5- feet wide 
inside and 151% feet long between bridge walls, so that it is not 
fair to compare this furnace with a large one which can melt 
12 or possibly 25 tons. On the first heat on the last runs 
we melted a heat in 4 hours 25 minutes, ready to tap. It took 
an hour and five minutes to take the heat out of the furnace on 
account of the small number of molders around the furnace. 
We melted 8.142 tons of metal with approximately 590 pounds 
of coal per ton. The percentage of pig iron was 43. The melt 
per hour was 1.48 tons. The carbon was 2.44 per cent, silicon, 
0.92; sulphur, 0.094; and manganese, 0.28. We thought when 
we started the furnace that we were likely to pick up the sul- 
phur; therefore we built the furnace extra high so that we 
could get good combustion before we heated the metal. We find 
it runs about 0.01 lower. On the first heat on the next day 
we melted 9.29 tons in 5 hours 25 minutes. The total time 
on that heat was 6 hours and 10 minutes until the heat was out. 
We had 41 per cent pig iron on the start and at one time were 
down as low as 35 per cent pig, but we found it advisable to 
change our furnace. The furnace is equipped so that we can 
fire coal in the top blast, and we decided to take the coal off 
the top and use only air here. We threw ourselves back about 
a week on the results that we had been getting, but we found 
when the top blast was on the pig iron went up. These results 
were obtained when using air and no coal on the top. The coal 
we were using analyzed moisture, 2; volatile, 37.43; fixed car- 
bon, 54.98; and ash, 5.9 per cent. The sulphur was 0.768 and 
the British thermal unit value, 13,605. The sieve test was: 
Two hundred mesh, 84 per cent; 240 mesh, 80 per cent, and 
through 300 mesh, 56 per cent. 











Melting in An Air Furnace with 
Fuel Oil 


By J. P. Pero, East St. Louis, Iil. 


I have been unable to find any literature bearing upon the 
use of fuel oil in air furnace practice. For some reason 
unknown tq me very few have tried or at least adopted oil as a 
fuel in air furnace melting. I have tried to get in touch with 
everybody using oil for this purpose in order to present the 
subject as thoroughly as possible, but have been able to get 
data from but two malleable iron foundries. The facts pre- 
sented in this paper embody not only my personal experience 
but in its essentials describe the practice of two other malleable 
iron manufacturers who have been very successful in the use of 
fuel oil in air furnace practice. 

For a number of years I considered the advisability of 
using oil for melting, but was unable to get any information 
to assist me in the various details of furnace construction and 
operation, until about three years ago I learned that the lowa 
Malleable Iron Co., Fairfield, lowa, was working along these 
lines and partly by collaborating with this concern and partly 
by the adoption of my own ideas, and by much experiment I 
succeeded in producing most excellent results in every essential 
except in economy of fuel cost, which item is really relative 
and is governed by the comparative cost of coal and oil in any 
given locality. Unfortunately, the relative cost of the two fuels 
in my plant was such that the actual fuel cost of coal was the 
cheaper of the two. With a knowledge of the relative cost of 
oil and coal in your locality, you can from the data given 
in this article readily determine which of the two fuels will be 
most satisfactory. There are several features other than econ- 
omy of fuel cost that should be given consideration in choosing 
between the use of coal and oil, and my opinion is that in prac- 
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tically every essential feature of furnace practice other than 
the cost of fuel, oil is unquestionably preferable to coal. 


Few Disadvantages 


The only disadvantages I have found in the use of oil as 
compared with coal is the increased cost of the fuel itself, 
which item will vary in different localities according to the 
distance from the sources of supply of the different fuels; for 
instance in a locality having a long haul on coal and a short 
haul on oil, the difference in fuel cost per ton of iron melted 
might be negligible. 

As an example, the Jewell Steel & Malleable Iron Co., 
in its San Francisco plant, found that oil with a consumption 
of 65 to 66 gallons per ton of iron melted in ‘a cold furnace 
was not only very much preferable to coal but absolutely 
cheaper, due to the fact, that coal is abnormally high priced on 
the Pacific coast on account of an extremely long haul while oil 
was delivered on a very short haul. In my plant I found the 
fuel cost per ton of iron melted by oil nearly double the cost 
with coal. 

In addition to the increased cost of fuel, the only disadvan- 
tage I have found in the use of oil is excessive oxidation of the 
carbon, silicon and manganese contents. Just at this time when 
we are paying a premium on pig iron with a high silicon con- 
tent, this feature is a disadvantage. On the other hand the 
absorption of sulphur is so slight in using oil that it is possible 
to use a high sulphur iron which can always be bought at less 
than market price for standard grade. 

Among the many advantages in the use of oil are positive 
control of the melting, rapid melting, much lessened cost of fur- 
nace repairs, absence of cinders, reduction of the furnace gang 
to one man and economy in coal handling. There are many 
minor advantages. I have named only the principal ones. 

In controlling the melting of the heat, without effort other 
than the opening or closing an oil valve, or the admission of more 
or less air from the blast, the melter can bring about almost any 
results he desires. I have seen a heat of 14 tons in a melting cham- 
ber 21 feet 6 inches long and 6 feet wide solidify after having been 
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melted, due to an accident in the pipe line, and in five hours 
after starting the fire again the heat was remelted, hot, and 
saved by the use of ferrosilicon and ferromanganese. This 
would have been impossible in a coal-fired furnace. We com- 
monly melted 15 to 17-ton heats, charged in a cold furnace, 
in 414 to 5 hours, and a 12 to 15-ton afternoon heat charged 
in a hot furnace in 3% to 4 hours. As our coal is unloaded 
from the car at a point from which the fireman throws it into 
the furnace, we could show no economy in handling coal. 
You can readily estimate from conditions in your plant and 
determine whether you could economize in this respect, as well 
as in the disposition of cinders and ashes. 

I am unable to furnish data on the comparative cost of 
repairs as it is our custom to repair each furnace every week, 
or after 12 heats, in order to have each furnace repaired in 
regular rotation, since we have six furnaces in one of our 
foundries. But we know positively that the oil-fired furnaces 
were in much better condition on repair day than-were the coal- 
fired, and they undoubtedly would have run several more 


heats safely. 
One-Man Furnace Gang 


We had but one man in the oil furnace gang. He very 
comfortably took care of the skimming and loading the slag 
on the car, as well as the tapping. We have but one spout 
on most of our furnaces; but on a few of them there are two 
spouts. Our furnacemen were so pleased with the oil furnaces 
that there was a bitter rivalry among them to work on them 
in preference to the coal-fired. Under present labor condi- 
tions, this feature is one whose value in dollars and cents 
cannot be estimated. 

I regret that owing to lack of time, due to additional 
duties, I have taken on for the past few months, I have been 
unable to embody in this paper a sketch of the principal dimen- 
sions of my furnaces, but will try to describe them so that 
they may be readily understood. Our furnaces are 21 feet 6 
inches long between front and back bridge walls, and 6 feet 
wide. Our bungs have a 9-inch spring to the arch. We made 
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no change in the back bridge wall. In getting the lines of 
the furnace we started at the skimming doors for a level. 
After having torn down the front bridge wall to a point 2 inches 
above the level of the skimming door, we filled up the old fire 
box with brick bats placed on top of the grates. Our combus- 
tion chamber occupied the space over the former fire box and 
extended to a point 10 feet from the front bridge wall, the 
opening at the firing end extending to the end plate of the fur- 
nace, and at this end the bottom of the combustion chamber was 
about 24 inches above the level of the new front bridge wall, or 
about 26 inches above the level of the skimming door. The 
bottom of the combustion chamber was made of silica sand and 
sloped in a straight line from the firing end to the front bridge 
wall. The opening at the firing end was 16 inches wide and 
20 inches high, into which was inserted the blast pipe which at 
the opening was 13 inches square, and upon top of which the 
burner was placed. A 14-inch diameter blast pipe furnished the 
air. It was controlled by a slide valve. In addition we used 
our regular top blast, through the regulation of which we 
secured air necessary for complete combustion. The side walls 
of the combustion chamber were 30 inches above the front 
bridge wall and ran in a straight line to a point 20 inches above 
the bottom of the chamber at the firing end. In other words, 
the combustion chamber was the width of the furnace, 6 feet 
at the bridge wall, and 30 inches high on the sides, with an 
additional height of 9 inches resulting from the arch spring 
in the center of the bungs; it gradually narrowed to a width 
of 16 inches, and a height of 20 inches on the side walls, 
with an additional height of the spring of the arch in the center 
of the bungs. The side walls were 12 inches above the back 
bridge wall, gradually sloping in a straight line between these 
points. We made no change in the lines of the furnace be- 
tween back bridge wall and stack. The oil was pumped 
through a registering meter to the burner by a direct connected 
centrifugal pump, at a pressure of 12 to 14 pounds after being 
heated to 100 or 110 degrees Fahr. It was atomized by com- 
pressed air, or superheated steam at a pressure of 25 to 35 
pounds. 
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We learned that we could regulate the blast, both direct 
and top, more effectively from the appearance of the gas than 
by any fixed rule, and also learned that much less air was 


used than in burning coal. 


Accompanying this paper are given data on the construction 


and operation of furnaces in three different plants. 


follows: 
Mo. 
Mall. 

1—Length of furnace between 

front and back bridge wall, 

SR Se eee 21-6 
2.—Width of furnace inside, feet 

ea eee 6- 
S—CaGeCity Mm 1088... <cccccese 12 to 17 
4—Length of combustion cham- 

ber from burner to bath, 

ae a. ee 10-0 
5—Width of combustion cham- 

ber at burner, inches....... 16 
6—Width of combustion cham- 

ber at connection with bath, 

SOCt AHG INCHES occ cccsccsee 6-0 
7.—Depth of combustion cham- 

ber on skew-back line at 

re 20 
8—Depth of combustion cham- 

ber on  skew-back line at 

front bridge, inches......... 30 
fe, a. A eee 26-30 
10.—Temperature of oil, degrees 

a eer 100 to 110 


11.—Atomizing pressure, pounds.. 25 to 35 


12.—Diameter main blast pipe, 
ee ae 14 
13.—Diameter top blast pipe, 
RENE sbi cigs hacen saaeeerew eos 9 
14—Number of outlets top blast 
EY shcia Au arelenicah wa ereIS€ hns's 6 
15—Diameter of outlets top blast 
eee ee 3 


16—Volume of blast in main 


pipe, cubic feet per minute.. Unknown 
17—Size of melt, tons........... 12 to 17 
18—Time of melt cold furnace, 

ME Ks ckiusvoenscneeiewes: 4¥%4to5 
19.—Time of melt hot furnace, 

MIDS sc dnt ec Sey csews's caween 344 to 4 
20.—Oil consumption per ton of 

iron melted, gallons......... 70 to 75 
21.—Oxidation of carbon, cold 


SE, ovo ds scauaesee bes 0.50 to 0.60 





Iowa 


Mall. 


14 
33% 
26-30 


150 
Not given 


14 


10 


60 to 66 
Per Cent 


25 to 30 





The table 


Jewell 


Mall. 


21-6 


5-9 
11 to 15 


11-0 


20 
Not known 


180 
15 


Not given 
7 


in. and 


2-2 
4-3 in. 


See above 


3200 
7 to ll 
Av. 2 tons 
per hour 
1 heat per 
day 


65 to 66 


0.70 
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Mo. Iowa Jewell 
Mall. Mall. Mall. 
22.—Oxidation of carbon, hot fur- 
es aah S Oe ES Oe ee Ree te O.SO Zo teme «7 wee uns 
23.—Oxidation of silicon, cold 
ee OTE Fa Oe tee 0.40 to 0.50 25 to 30 0.50 to 0.60 


24. —— of silicon, hot fur- 
A PORE Pen i hee hss 0.30 to 0.40 25 to 30 ear as So 


ace 
25. eo Mee of manganese, cold 


ee RA, PECNEE TS TE 0.35 to 0.40 35 to 40 0.36 
26.—Oxidation of manganese, hot 

DO > ives xc na Saou eciewe O29 00635: 35t0).. ..  avecas 
27.—Gain in sulphur content...... Not appre- 

ciable None None 

28.—Cost of repairs as compared 

with the same furnace work- Consider- Less 

eae I erm Much less_ ably less 


I take this opportunity to express my thanks to the Iowa 
Malleable Iron Co. for information and co-operation given me 
during my early experiments and for data given. I also thank 
the Jewell Steel & Malleable Co. for data given. I sincerely 
hope and believe that in the near future there will be evolved 
a plan by which fuel oil will be economically used in air furnace 


practice. 








The Refining of Cupola Malleable 
Iron in the Electric Furnace 


By A. W. Merrick, Schenectady, N. Y. 


The American or blackheart malleable cast iron produced 
in this country is usually melted in air (or reverberatory), 
open-hearth or cupola furnaces. Either of these types of fur- 
naces offer certain inherent advantages and disadvantages, but 
as it is with the last named that we are to deal in this paper, 
the discussion will be limited to this one method of melting. 

Its advantages are briefly as follows: Low initial invest- 
ment; low cost of operation, upkeep and repairs; intermittant 
or continuous operation which gives a great flexibility of capa- 
city; high melting ratio of iron to fuel; and ability to melt 
high percentages of cast iron and steel scrap without the con- 
sequent lowering of the carbon content which would necessarily 
follow in either of the other two types of furnaces. From the 
foregoing it will be seen that the cupola will produce molten 
cast-iron at the spout cheaper than any other type of furnace, 
and this fact is universally conceded by all authorities. 

There are, however, certain disadvantages in cupola melt- 
ing as applied to cast iron in general and malleable cast iron in 
particular. First, the sulphur absorbed from fuel is higher 
with this process than either of the others. Secondly, it is 
not possible to produce an iron of a low carbon content, which 
with malleable iron limits one to the production of castings of 
very light section. This is due to the fact that the melting 
stock, being in intimate contact with the incandescent carbon 
of the fuel, absorbs carbon so readily, that with the constant 
silicon aimed for in malleable iron, a practically saturated con- 
dition is reached so that with other conditions equal, the car- 
bon is never very far either above or below a fixed point. 
This holds good even where the percentage of steel in the 
charge is varied considerably. Thirdly, cupola iron, especially 
on long heats, is liable to quite a variation in temperature and 
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composition. The latter evil is especially aggravating in mal- 
leable work where the importance of keeping the two elements 
sulphur and manganese, in a proper relationship is_ well 
recognized. 

Used as a Mixer 


In order to overcome these last two disadvantages we 
might utilize some sort of a mixer that would act as a reservoir 
and by holding a given quantity of metal allow it to become 














FIG. 1—RESULTS OBTAINED WITH TEST WEDGES OF LOW MANGANESE IRON 


constant in temperature and composition. ‘The difficulty with 
this plan, is of course, that the temperature of the molten 
metal would be constantly lowering unless some external source 
of heat were applied, so that the question narrows itself down 
to just what this source of heat would be. The electric fur- 
nace, at once suggests itself as ideal, for in addition to supply- 
ing the heat needed, it will also allow the removal of the 
greater part of the sulphur by use of a proper slag. Not only 
this, but it will, in addition, allow an iron of any carbon con- 
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tent to be made by the means of additions of either cold or 
liquid steel, so that compositions of any range of carbon and 
silicon can be made and any castings of sections practicable in 
malleable iron may be poured. ; 
The advantages of such a duplex process are readily ap- 
parent to anyone familiar with the production of cupola mal- 
leable iron. Cupola iron is especially suitable for castings of 
light section, such as pipe fittings, etc. In the latter case where 
an iron high in carbon is desirable, because of the greater ease 
of threading the fittings this process should recommend itself 
immediately. In addition to the advantages previously 
enumerated it would permit the annealing of the white iron at 
a considerably lower temperature than is practicable with a 
high sulphur iron, such as is ordinarily produced in the cupola. 


Results of Experiment 


In order to determine how far it is possible to reduce the 
sulphur in cupola iron in a reasonable length of time by this 
process, some sprues and scrap were obtained from a manu- 
facturer of cupola malleable iron and melted in a_ small 
Heroult electric furnace. The material had the following com- 
position: Silicon, 0.65 per cent; manganese, 0.53 per cent; 
phosphorus, 0.143 per cent; sulphur, 0.20 per cent, and carbon, 
3.06 per cent. This analysis was supplied by the firm which 
furnished the scrap and was given as the average. No attempt 
was made to check it due to the difficulty of securing an 
average sample of material of this nature. 

The scrap was melted bare in the furnace and then a 
basic slag of lime thinned with spar was put on. Finely ground 
petroleum coke was sprinkled over the slag to reduce all oxides 
throwing the metals back into the bath, the slag turning a 
creamy white color, indicating the completeness of these re- 
actions. Calcium carbide is formed in the slag as is evidenced 
by the pronounced odor of acetylene when such a slag is moist- 
ened in water. A slag of this character will readily absorb 
sulphur from the bath and while the reactions require some 
time for completion, the practical elimination of the sulphur is 
very rapid. 
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Accordingly, 15 minutes after the slag was made a sample 
was taken for analysis, with the following results: Silicon, 
0.57 per cent; manganese, 0.54 per cent; sulphur, 0.057 per 
cent; and carbon, 3.36 per cent. 

Note the reduction of sulphur which is very striking when 
it is considered that the sample was taken just 15 minutes after 
the formation of the slag. There is something further of note, 





FIG. 2—STRUCTURE OF CENTER OF TEST BAR AT 70 DIAMETERS 


namely the retention of the manganese. This element is readily 
oxidized in the cupola and it is customary to run the mixtures 
very high in manganese to take care of what is burnt out in 
melting and still leave enough for the high sulphur that is ob- 
tained. With the electric furnace, no speigeleisen, ferroman- 
ganese, or high manganese pig is necessary, and in fact, as will 
be later shown, the mixtures, to get best results, would have to 
be kept low in this element. As was mentioned before, the 
analysis before melting was supposed to represent the average’ 
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so that the slight difference of silicon obtained need not be con- 
sidered. The carbon, however, seems to have increased, but 
there is a possibility of doubt here, as 3.06 per cent seems 
rather low for cupola iron in the first place. Then again, when 
carrying a refining slag on low carbon steel, which is greedy 
for carbon, the increase due to additions of coke to the slag are 
so small as to be negligible. 

At the same time the sample was poured for analysis, a set 
of test bars was poured and after cooling the bars were broken 
and fractures examined. The bar 54-inch in diameter was clear 
white and the 14-inch bar nicely mottled so that the composi- 
tion seemed all right for the class of material under considera- 
tion. A set of test bars and wedges for annealing was then 
poured. 

Steel and Ferrosilicon Added 

In order to obtain iron more suitable for work of a heavier 
section, some steel and ferrosilicon in calculated amounts were 
added to the bath. The calculation was based on the 3.08 
per cent of carbon as supposed to have been in the original ma- 
terial but as it was actually higher in carbon the result was 
higher than desired. However, it was near enough for the 
purpose, to illustrate the possibility of producing an iron of a 
lower carbon than is ordinarily obtained in the cupola. The 
actual analysis is given as follows: Silicon, 0.75 per cent; 
manganese, 0.53 per cent; sulphur, 0.036 per cent; and carbon, 
2.90 per cent. 

It is interesting to note in passing that the analysis ob- 
tained was exactly that expected, taking into considera- 
tion the actual first analysis, and the analysis and amounts of 
the additions. Anyone who has had experience in adding ferro- 
silicon to an air furnace where a strongly oxidizing condition 
prevails, to bring up the silicon, can appreciate this. The sul- 
phur is still lower in this sample, which can be attributed to the 
further refining of the slag, for even had the steel contained no 
sulphur the resultant would have only been 0.045 per cent, 
had the slag not absorbed more from the bath. 

Test bars of this composition were poured and both sets 
of bars were subsequently sent to the firm that supplied the 
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scrap for.annealing. They were packed in the second pot from 
the bottom and placed in about the middle of the oven. 

The examination of the bars after annealing showed that 
the metal was inclined to be rather “short” and that it lacked 
toughness. This might easily be expected when the high man- 
ganese, low sulphur composition is taken into consideration. 
The fractures viewed with the eye looked like typical black- 
heart iron with the exception that the rim of ferrite is heavier 





FIG. 3—STRUCTURE OF RIM OF TEST BAR AT 320 DIAMETERS 


than usual. Under the microscope, however, we find that 
the structure consists of a rim of ferrite and the interior a 
matrix of ferrite and pearlite embedded with temper carbon. 
instead of a pure ferrite matrix, characteristic of good black- 
heart iron. 


Sulphur Eliminated 


As it was impossible to obtain any low manganese, high , 
sulphur cupola iron without making it especially for our 
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purpose, a mixture of gray scrap, washed metal and steel was 
melted to give a composition approximately that obtained by 
refining a cupola iron high in sulphur but low in manganese. 
Bars were cast from this heat as previously and annealed. The 
composition was similar to the first lot prepared except that 
the manganese was 0.14 per cent and the sulphur 0.009 per 
cent. In this case where the sulphur was low to start with, it 
had practically been eliminated by the action of the slag in the 
furnace. 

These bars after annealing were quite a lot better than 
those first prepared, containing manganese over 0.50 per cent. 
The test-wedges could be curled up more, as is shown in Fig. 1. 
The tensile strength of this composition is from 38,000 to 
40,000 pounds, but the elongation in 2 inches is only 3.5 per 
cent. The molding was bad and these were very defective 
looking bars. The bars when polished and etched, showed an 
improved structure over the first set but still show some pearlite 
in the rim, although the center of the bar shows the typical 
blackheart structure. This is shown in the photomicrographs 
Figs. 2 and 3. 

The conclusion to be drawn from this result is that evi- 
dently there is still too great an excess of manganese present 
for the low sulphur and some further work is planned to 
verify this. 


Conclusions 


Among the conclusions which the author arrived at are 
the following: 

1—The cupola is the cheapest method for producing 
molten cast iron, but the process has several inherent disad- 
vantages that have limited the use of cupola malleable to work 
of light sections. It produces iron high in sulphur, and variable 
temperature and composition. 

2.—The electric furnace is capable of refining this iron, 
reducing the sulphur to a negligible amount and superheating 
the metal to any desired degree without any further altering of 
composition. 
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3.—Such a process as described will permit iron of any 
carbon and silicon desired to be made by the proper additions 
of steel and ferrosilicon to the bath. 

4.—Where this duplex process is used, the amount of scrap 
used in the cupola can be increased and the fuel decreased as it 
would not be necessary to have the iron as hot as is the prac- 
tice when poured direct into the molds. 

5.—The mixtures would have to be kept low in manganese, 
no high manganese pig or spiegeleisen would be used and it 
is believed that by using low manganese scrap the amount 
of manganese burned out in the cupola would lower this ele- 
ment to the point desired. This will have to be worked out 
definitely in the future. 

6.—As to costs, no figures can be given as the process is 
not believed to be in operation as specifically outlined in this 
paper. However, the power required ought not be more than 
150 to 200 kilowatt hours per ton on molten metal from the 
cupola and with continuous operation, the labor charges should 
not be excessive. These costs would be offset by the lower cost 
of melting stock, reduced amount of coke used in melting and 
the lower temperature of the annealing ovens for the annealing 
of such low sulphur iron. 








Relation Between Machining Qualities 
of Malleable Castings and 
Physical Tests 


By Epwin K. SmirH and WILLIAM Barr, Milwaukee 


During the pest year or so, there has been considerable 
discussion of the machining qualities of malleable castings. 
At the same time there has been a decided tendency toward 
raising the physical characteristics, especially the tensile 
strength and elongation. This naturally has brought up the 
question: “What effects have the higher physical properties 
had on machinability?’ There are wide differences of 
opinion in regard to this, and as the subject is of importance 
to manufacturers, as well as to users of castings, it seemed 
advisable to collect the available data, in order to present at 
least a preliminary report at this time. On getting in touch 
with various foundries, it became evident that there are two 
general opinions, and that practically every concern has a 
strong leaning toward one or the other of these opinions. 

One set maintains that machinability is practically in- 
dependent of physical characteristics, and that castings show- 
ing high tensile strength and elongation machine quite as 
well as those with lower physical properties. The other 
group feels equally strongly that in certain lines of work, 
where extremely high strength is not necessary, greater 
ease and speed of machining can be obtained by using a 
metal with lower physical characteristics. There is no ques- 
tion as to what metal to make when great strength is the 
prime requisite. 

There is little literature on this subject. A paper pre- 
sented at the American Foundrymen’s association conven- 
tion in Boston in 1917 recommends the manufacture of mal- 
leable with high characteristics, but admits that with such 
~The column in Tables I, II and IV marked ‘‘Decarb’’ gives the depth to which the 
earbon was burned out in the anneal. From these preliminary experiments, we were not able 


to find any relation between depth of decarbonized rim, and machinability, but we believe that 
this suggestion is well worth further investigation, 
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extra good material, the user may have to increase the 
strength of his machine tools, and decrease the cutting 
speed. 

Another noted authority wrote: “In looking over these 
records, it is only fair to consider, that included in them 
are bars from concerns in which high strength and ductility 
have been sacrificed, in order to secure such a character of 
metal, as would machine with the greatest ease, this property 
in these particular cases being the predominating require- 
ment.” Also “One thing is certain, that as in the case of 
steel, the malleable iron casting that machines most kindly, 
is as a rule, the one poorest in physical properties.” 

Theoretically it would seem-probable that a high tensile 
strength in any metal, would increase difficulty in machin- 
ing, if we consider that the tensile test consists of tearing 
apart the particles of iron, until the bar is fractured, and 
that a good part of the action, of any cutting tool, consists in 
a similar tearing apart of the particles of iron. 


Results of Questionnaire 


In order to obtain the ideas of those whose experience 
would qualify them as judges, we wrote a number of mal- 
leable foundries, and the replies showed considerable differ- 
ence of opinions. A few quotations will suffice: 

1.—“Very high ‘tensile strength and high elongation 
malleable machines quite well.” 
2—‘“Iron of 50,000 or 55,000 pounds tensile strength, 

with elongation 12 to 15 per cent is easily machined; 100 

per cent of this iron is machined at high speed—without the 

least trouble.” 
3.—“There is no quesion but that very high tensile mal- 
leable iron will not answer for the smell castings on which 

a great deal of finishing is done—where the quantity finished 

per hour is a matter of prime importance. High tensile ma- 

terial is a necessity for car work.” 

4—“Unless we were able to do this (vary our mixture) our 
tool cost for machining these castings would in some cases 

be enormously increased.” 


It is rather significant that the product of manufacturers 
of light castings, especially those extensively machined, 
as a rule averages considerably lower in physical tests, than 
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that of makers of heavy castings, although both classes of 
castings give excellent results in service. 

It is particularly noticeable that the majority of con- 
cerns which both make and machine certain lines of small 
castings, prefer a metal of medium low test, as they find 
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FIG. 1—END VIEW OF MACHINABILITY TESTING DEVICE 
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that the strength of this metal is ample, and machining 
qualities superior. 

In view of the foregoing opinions, it seems obvious that 
there is need of some definite method for determining a 
machinability figure. It has been amply demonstrated that 
none of the methods for determining “hardness” gives any 
idea of machinability of malleable castings. 

As by far the greatest part of the difficulty with high 
speed machining has been with the threading operations, we 
have endeavored to devise an apparatus to give a machin- 
ability figure, based on threading. We simply used an 
engine lathe, as indicated in Fig. 1. The pieces first tested 
were the standard %-inch tensile strength bars, with one end 
sawed off. The remaining large end was held in the chuck. 
A standard die was held in a stock, and was forced on the 
5g-inch end of the test bar. To one end of the die stock was 
attached a rather accurate spring scale. When the chuck 
was revolved, a 5g-inch thread was cut on the bar, and the 
pull required to cut this thread was of course registered 
on the scale. Giving the scale readings it is of course 
simple to calculate the actual pull on the die in cutting. 

Samples were obtained to cover the range of 42,000 to 
52,000 pounds tensile strength per square inch. Table I 
gives results of the first series. The speed was 27 revolu- 
tions per minute; die, U. S. Standard: %-inch. 


Table I 
First MACHINE TEST 
No. Decarb. Tensile Elas. Elongation Lbs. 
Depth Strength Limit PerCent Actual 
S 0 40560 33333 7.0 794 
1 47680 36220 7.0 843 
N5.15-6 1/64 48000 35330 9.5 843 
22 48295 34590 9.0 870 
121 49490 12.0 952 
N5.13-5 2/64 51870 37330 18.0 963 
31425 4/64 46620 34380 7.5 979 
U 3/64 50650 34950 11.5 1224 
16 54320 10.0 1360 


These bars were all very nearly 54-inch diameter, and 
were very free from any irregularities of surface. The re- 
sults are arranged according to the ease of machining, arid 
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it will be noted that generally speaking, the ease of ma- 
chining decreases with increasing physical characteristics. 

Thinking that possibly the small differences in diameter 
might affect results, we next selected a series of similar bars, 
These were threaded, 


and machined each to exactly 5-inch. 
results being shown in Table II; speed 27 revolutions per 
minute; die U. S. Standard 5-inch. 


No. Decarb. Tensile 
Depth Strength 
31418 . 3/64 41870 
3159 7/64 42840 
3164 5/64 40300 
31414 1/64 50120 
31526 2/64 43500 
31512 46870 
Gray Iron Bar 27370 
Cast Steel 54950 
Gray Iron Plate 
31513 4/64 43720 
3165 3/64 44210 
Soft Steel 
Hard Steel 


Table II 


SeconpD MACHINE TEST 


Elas. 
Limit 
31000 
31400 
31710 
35140 
30870 
31000 
27370 
38210 


32610 
33150 


Elongation 
Per Cent 


Lbs. 
Actual 
625 
772 
898 
898 
918 
952 
979 
1034 
1077 
1104 
1137 
1496 
1676 


In order to vary conditions, we next prepared castings 
with l-inch diameter, and repeated the test, using a U. S. 
standard l-inch die, speed 14 revolutions per minute. The 
surface of the castings was not machined before threading. 


Table III 
MACHINE TEst ON LarGER Bars 
No. Tensile Elastic Elong. 
Strength Limit Per Cent 
Gray Iron 27370 27370 0.0 
-1° 45740 33140 ee 
1-6° 42640 32000 9.5 
X2-3° 41110 36690 6.0 
N-5.15-6 48000 35330 9.5 
2 8° 42060 31020 9.0 
1X-4° 43750 36410 7.0 
3X-2° 44680 34520 7.5 
U 50650 34950 11.5 
& 46550 30260 11.5 
N-5.13-5 51870 37330 18.0 
Cast Steel 54950 38210 10.0 





Lbs. 
Actual 
1226 
1294 
1310 
1310 
1134 
1369 
1428 
1453 
1495 
1537 
1537 
1596 
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While these results show very great variations, it is 
obvious that on the whole, ease of machining is sacrificed to 
higher physical characteristics. 

It seemed possible that a drilling test might throw some 
light on the subject, so we fitted a vertical drill press, as 
shown in Fig. 2. A 50-pound weight was fastened on top 
of the spindle, the combined weight being 65 pounds. The 
spindle being thrown out of feed gear, we thus had a con- 
stant pressure on the drills, all of which were 15/64-inch 
in diameter. The speed was 206 revolutions per minute. 
The results are shown in Table IV. Time to drill through 
34-inch bar was determined by stop watch. 


Table IV 

Dritiinc Test 
No. Decarb. Tensile Elas. Elong. Time Inches Inches 
Depth Strength Limit PerCent Min.& Drilled Per 
Sec. Min. 
Gray Iron Slab ° 3-2.0 7559 .249 
3-31425- 4/64 46620 34380 Fe 3-9.0 7559 .240 
4-31415- 3/64 3-9.1 7559 .239 
2xx-5-15-6N 1/64 48000 35330 9.5 3-11.0 7480 235 
2- 7/64 3-16.3 7559 231 
2x-3165- 3/64 44210 33150 7.0 3-26.5 7911 .230 
7-3149- 4/64 3-21.5 .7716 .230 
4x-3159- 2/64 43500 30870 7.0 3-23.5 7677 .226 
5-3159- 7/64 42840 31400 7.0 3-26.0 7755 .226 
6-3151- 2/64 " 3-22.2 .7598 225 
1x-31513- 4/64 43720 32610 8.0 3-30.6 7795 .222 
5x-3164- 5/64 3-28.2 7677 221 
3x-31515- 4/64 45480 33580 15 3-28.2 .7637 .220 
1xx-5-13-5-N 2/64 51870 37330 §=©18.0 3-25.0 .7480 .219 
8-31414 1/64 50120 35140 73 3-29.9 .7637 218 
5xx-S 0 40560 3-31.2 7519 214 
1-31418- 3/64 41870 31000 7.0 3-34.2 7598 213 
4xx-C 3/64 46550 30260 811.5 3-36.0 7519 .209 
Gray Iron Bar 27370 27370 0.0 3-55.6 7677 .196 
3xx U 3/64 50650 34950 =11.5 4-37.4 8346 181 
Steel Soft 8-45.1 .7480 085 
Steel Cast 54950 38210 100 13-44.4 .7559 055 
Steel Hard 14-2.2 .7322 052 


Although we have a wide variation in physical figures. 
we are unable to see any relation between these and speed of 
drilling. 
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DIAGRAM OF APPARATUS FOR DRILLING TEST 
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One point which came up in this test, and which prob- 
ably has some effect on difficulty in threading high tensile, 
high elongation iron, was that produced by the length of 
chip cut. The approximate length of chip made by cutting 
tool is given in Table V. 


Table V 
LENGTH OF CHIP 
No. Tensile Elongation Length.of 
Strength Per Cent Chip, Inches 
c 46550 11.5 % 
5.15-6-N 48000 9.5 2 
5.13-5-N 51870 18.0 5 
U 50650 11.5 6 


Obviously the longer the chip, the more trouble will be 
caused in threading, especially on the return operation, while 
with any ordinary cutting work, the long chip will do no 
harm. , 

While the results of all the foregoing tests are sug- 
gestive, it is obvious that in order to be in anyway con- 
clusive, they must be repeated, under better conditions, and 
we believe that a very much faster feed would give better 
results. As our equipment is not suited for high speed on 
this work, we wrote the University of Wisconsin, and have 
recently received a letter, stating that the mechanical en- 
gineering department would be glad to run conclusive tests 
on this subject in the fall. They are especially well equipped 
for such work, and if it can be arranged, we should get con- 
clusive figures from their tests. 

From the foregoing experiments, and from all data 
available to us, we can venture the following opinions: 

First—At medium speeds, all properly manufactured 
malleable castings can readily be machined, whether such 
castings are of low or of moderately high physical charac- 
teristics. 

Second.—Where speed of machining is of greater im- 
portance than great strength, a metal of say 42,000 pounds 
tensile strength, and 6 per cent elongation will give the best 
results. 

To our minds, a very interesting point was brought up 


by results on machining bars of various kinds of steel and 
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gray iron, as shown in tables II, III and IV. Of course too 
much cannot be judged from a test on a few samples, but 
from the figures shown we notice that: 

First—The malleable bars machine approximately as 
easily as the gray iron. 

Second.—The malleable has almost double the strength 
of gray iron and an elongation of about 8 per cent as com- 
pared to no elongation in the gray iron. 

Third.—Malleable castings can easily be supplied to 
equal this grade of cast steel in all physical tests, and to 
surpass it so far as smooth surface is concerned. And at 
the same time the malleable castings will show a superior 
machindbility according to.the operation, ranging up to that 
shown in the drilling test where repeated tests on cast steel 
showed that it required about four times as long to machine 
as malleable of similar physical properties. 


Discussion 





H. A. Scuwartz.—Malleable iron consisting of ferrite 
and free carbon forms an intermediate link in a series of alloys 
beginning with ingot and wrought irons and ending with very 
soft gray iron. Since very soft gray iron machines, in most 
operations, more easily than wrought iron, it may be expected 
that under any given conditions malleable should be interme- 
diate in machining quality between ingot iron and gray iron. 
Further the higher carbon malleables should machine more 
nearly like gray iron than the stronger and more ductile lower 
carbon malleables. So much can be taken for granted. 

* The question of primary concern is the magnitude of the 
difference in machining quality between the poorest malleable 
which still possesses utility and the best malleable for which 
there is a demand and which can be commercially supplied. A 
second question is how much strength can be sacrificed for a 
given increase in machine shop production and vice versa. 
The author’s quotations, apparently from Touceda, indi- 











XUM 


Discussion—Machining Qualities of Malleable Castings 339 


cating that malleable iron which is made purely from machining 
quality is usually weak, may well be understood as applying 
to extreme cases, primarily, and conclusions as to the differences 
in machineability of two very similar metals cannot be safely 
drawn from these statements which are made in general terms 
only. 

A significant experience has come under the writer’s obser- 
vation within the past two years. Two foundries were furnish- 
ing castings from identical patterns in very large quantities to 
a given machine shop. Only one form of casting was bought 
by the manufacturers. Both foundries sold and furnished iron 
of standard quality (45,000 pounds tensile 744 per cent elonga- 
tion), and the product was carefully inspected in both plants 
by disinterested parties. 

The product of each foundry was quite uniform and safely 
above the specifications. That of one foundry averaged about 
5000 pounds per square inch, and perhaps 3 to 5 per cent 
elongation higher than the other. The machine shop found 
that the better product machined without any difficulty, while 
the poorer gave a good deal of trouble. Results of this nature 
based on the machining of many thousands of castings would . 
seem to indicate that a sweeping statement that the stronger 
of two nearly similar irons will machine less readily cannot be 
accepted without question. 

The author’s statement as to the quality of product made 
by manufacturers of light castings is not necessarily to be 
ascribed only to a desire to produce greater machining ease. 
Small castings are usually higher in carbon and silicon in order 
to secure greater fluidity of metal than is permissible in large 
castings, hence the physical properties are not so good. It is 
conceivable that a casting may be used for a ptrpose, say a 
barrel bung, in which no strength is required, and accordingly 
it may be good practice to sacrifice everything to machining. 

The striving after production at the expense of quality has, 
however, great disadvantages. The experience of some automo- 
bile concerns who bought details such as wheel hubs on the 
basis of cost and machineability has in the past been almost 
disastrous. 
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The author’s threading test measures more or less accu- 
rately the pressure of a chip of definite cross section upon the 
point of the cutting tool. Taylor has shown (Transactions of 
A. S. M. E., 1907) this pressure, on lathe tools, to be independ- 
ent of the form or material of the tool or the cutting speed and 
to be equivalent to the value P D'* F ‘ where P is a con- 
stant for any given material, D is the depth of cut and F the 
feed per revolution. He has shown further that P bears no 
predictable relation to any chemical or physical property of the 
material or to its most economical cutting speed. 

In view of these observations it is not surprising that the 
authors* were unable to quantitatively correlate tensile proper- 
ties with the load on their dies more especially in view of the 
fact that the tests are further complicated by the friction of the 
dies on the material threaded and by the clogging effect of 
chips to which the authors refer in their paper. 

The tensile strengths in Table I run with two exceptions 
between 46,620 and 50,650 pounds per square inch; the two 
exceptions are at the extreme ends of the table as should be 
expected. That the intervening material is arranged in a 
somewhat haphazard order is not surprising considering the 
small range of variation in physical properties. On cast 
specimens it is very doubtful whether duplicate tensile tests 
from the same metal could be made alike much closer than 
1500 or 2000 pounds per square inch. Certainly a foundry 
running on a specification of 46,600, the lowest of the series, 
would frequently overrun 50,600, the highest of the series. 
Similarly in Table II of the eight malleable samples, six are 
between 40,300 and 44,200 and should give results closely alike; 
the higher values are found midway in the machining range. 

In Table III there is a somewhat better selection of mate- 
rial available. Numbering the malleable bars from 1 to 10 in 
the order of their tensile strengths the machining quality runs 
in the following order: 6, 3, 1, 8, 2, 4, 5, 9, 7, 10. The aver- 
age of the first three is 3 1/3, of the middle four, 434, and of 
the upper three, 8 2/3, showing a progressive increase in the 
load on the tool with increasing tensile strength. 


xt 
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The only direct application of the value of P if the arts 
would be in the design of machine tools and cutters to prevent 
their failure by breaking off. 

The value of P may, however, be a useful constant for 
checking up materials since it is easily determined. In the 
writer’s judgment a rough relationship is shown to exist by 
Taylor's data to the extent that P is high in products machined 


with dificulty and low in soft ones. 


Cutting Speed is Important Consideration 

There is, as Taylor states, no predictable connection 
between the cutting speeds and values of P. Herbert in the 
Journal Iron and Steel Institute, 1910, has published the re- 
sults of extended tests showing that the durability of the 
tool is fixed by its temperature. He has shown that for a 
given form and material of cutter and a given quality of 
material to be machined the durability of the tool is constant 
for constant values of atS* where a is the area of the chip, ¢ 
its thickness and S the cutting speed. He has shown further 
that his assumptions agree with Taylor’s published data. The 
temperature of greatest durability, i. e., the values of atS* for 
greatest durability could not be determined except by direct 
experiment, in general the durability first increases and then 
decreases as S increases. In many casés there is a second 
increase and decrease dependent on the tool steel conditions. 

Under these circumstances it is not safe to attempt any 
prediction of permissible speeds of cut based on the authors’ 
data. The observed differences in load may cause either 
enormous or negligible differences of cutting speed. 

It is extremely unfortunate that the authors dealt so 
briefly with the surface conditions of their specimens. The 
column headed “Decarbonized” depth offers the only clue. 
Strictiy speaking there is no such thing as an entirely decar- 
burized depth of any great thickness, the carbon shading 
off gradually and sometimes more and sometimes less uniformly 
for the area of constant carbon at the center to the low carbon 
area at the circumference. 

How did the authors determine the boundary between 
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decarburized and undecarburized metal? More important still 

what was the condition of any remaining carbon in the ma- 

chined areas? ‘The presence of amounts of pearlite, of cemen- 

tite and of temper carbon, all equal to the same amount of 

carbon .would be widely different in effect on machineability. 
Summary 

The writer would express himself as in accord with Smith 
and Barr’s conclusions except in the case of the second state- 
ment in group one. 

Table 11, which indicates the most concordant results, shows 
that the load in the die for the three weakest irons whose 
average tensile strength is 41,937 pounds is 1329 pounds, while 
that for the cther seven, averaging 46,164 pounds, is 1404 
pounds. The writer submits that this difference does not raise 
a sufficient presumption as to machineability in favor of the 
weaker iron to justify the author’s conclusion that 42,000 
pounds iron should be adopted where speed of machining is 
of more importance than great strength. 

The tests indicate that the stronger iron will require about 
6 per cent more power in machining at equal cutting speeds, 
but show nothing conclusive as to what the effect, if any, on 
cutting speeds will be. 

The writer would rather draw the conclusion that for the 
range of properties from 42,000 to 52,000 pounds per square 
inch, the machineability of malleable is more largely affected by 
other variables than by the tensile properties. 

However, before either this conclusion or that of Smith 
and Barr can be regarded as definitely established a great 
deal of work will have to be done in developing methods of 
tests, studying the principles involved in the interpretation of 
data and investigating a much greater number of materials. 

The authors have done pioneer work in a very difficult 
and complex problem and it is to be hoped that all interested 
parties will thereby be encouraged to make such investigations 
and publish such data as may be expected to further our knowl- 
edge. 
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A Note on Britain’s Experimental 
Foundry 


By G. Ernest WELLS, Sheffield, England 


I shall endeavor in this brief paper to give.a_ short 
description of the foundry built during the war by the British 
government at Brentford, and the reasons which prompted the 
British ministry of munitions in establishing it. Primarily the 
purpose was to enable researches to be made into all ques- 
tions affecting the manufacture of malleable iron castings. 
In Great Britain the output of most firms is small and the 
result is that with one or two exceptions, practically no pro- 
ducer does sufficient business ‘to enable it to conduct the 
manufacture of malleable iron castings on thorough and 
up-to-date scientific lines. 

Before the war, makers of pig iron specialized in irons 
suitable for use in the manufacture of malleable iron castings, 
and each maker used a brand or trade mark by which his iron 
was known. The malleable iron founder made tests of the 
different brands and eventually bought those particular ones 
which in his opinion best suited his methods. 


Supplies Were Cut Off 

After the outbreak of the war, many of our supplies 
of raw material were either cut off or sidetracked for different 
purposes with the result that although malleable iron founders 
still continued to buy the brands of iron which had given 
them satisfaction in the past, they found all sorts of new 
troubles cropping up for no apparent reason. Had all the 
founders been in posession of up-to-date chemical laboratories 
before the war, they would naturally have quickly discovered 
that the analysis of their material had completely changed 
and would have acted accordingly, but in view of the lack 
of facilities for carrying out this work, it was felt by the 
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ministry of munitions that the best thing to do was to equip 
a small foundry with trained technical staff, in order that the 
difficulties experienced should be submitted to impartial and 
independent investigation. ; 

The plant erected contained an up-to-date cupola, a 
number of pot-holes, one or two different types of annealing 
furnaces, and a completely equipped physical and mechanical 
testing laboratory. This laboratory was put in charge of Mr. 
Mason, a skilled research chemist who had specialized in mal- 
leable iron problems, while the foundry itself was in charge 
of a malleable iron founder of considerable experience. 

As the work developed, difficulties of all sorts experienced 
by manufacturers were put up to the government’s experi- 
mental foundry for solution, and after a thorough investiga- 
tion a report was made which was at the disposal of any 
founder who wished to see it. 

Results Were Vaiuable 

In this way a great deal of valuable work was done, and 
in ‘certain cases raw materials were successfully used which 
hitherto had been considered valueless for the manufacture 
of malleable iron castings. At a later date, a good deal of 
help was given to firms who were experiencing difficulty in 
the manufacture of so-called semisteel shell, and John Shaw 
arranged demonstrations at the Brentford foundry so that 
contractors were able to send their technical men to see 
exactly how success was to be attained. 
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Report of A. F. A. Committee on 
Specifications for Malleable 
Iron Castings 


AFFILIATED WITH A SIMILAR COMMITTEE OF THE AMERICAN 


SOCIETY FOR TESTING MATERIALS 


Your committee begs leave to report as follows: The 
majority of the members of your committee have been con- 
stantly in touch with the work of the American Society for 
Testing Materials committee with whom they are affiliated 
in their efforts to have the tentative specifications for mal- 
leable iron castings made standard. In view of this fact it 
was thought it would serve no useful purpose to call a meet- 
ing for a personal discussion of the matter unless some mem- 
ber of the committee had in mind some change he cared to 
recommend. 

A letter was written to each member asking his opinion 
in regard to the desirability of discussing the situation per- 
sonally prior to our meeting in September but they have 
signified their desire to endorse the action taken by the 
American Society for Testing Materials committee on mal- 
leable iron castings and recommend to the American 
Foundrymen’s association its acceptance of this specification 
as standard. 

Inasmuch as the tentative specifications have been made 
standard there are no. remarks to be made in connection 
with them beyond what was contained in the committee's 
report of last year. 

Respectfully submitted, 
A. E. HAMMER 
W. G. Kranz 
F. E. NuLsEN 
ENRIQUE TouceDA, Chairman 
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The Elimination of Strains in 
Iron Castings 


By C. J. Wirtsurre, Schenectady, N. Y. 


It is a well known fact that appreciable strains remain 
in iron castings after cooling, which are caused by unequal 
radiation of heat from the castings after they are poured. 
This unequal radiation is due to variation of section and 
difference in length of paths from inner to outer surfaces, 
through which the heat must pass to escape. 

In consequence, the heat is not uniformly dissipated as 
the portions where the metal is thickest and those most 
remote from point of heat exit retain temperature longest, 
causing shrinkage strains to be set up in the parts which have 
been first to cool. 

Some 22 years ago, Alexander Outerbridge, of Phila- 
delphia, discovered that vibration of a cast iron bar (by 
tumbling in a barrel or by a continued tapping with a ham- 
mer) would invariably increase the strength of the casting. 
The theory of this treatment is that the action of cooling 
causes molecules of iron to be held in tension which is 
relieved when the casting is subjected to vibration. 

It has since been found that this tension can also be 
relieved by annealing the castings in an oven of moderate 
temperature, which method it is the purpose of this paper 
to describe. 

That shrinkage strains exist in most castings is demon- 
strated by the fact that if a plain cast-iron plate is machined 
to a true surface on one side, the operation of machining the 
other side will frequently disturb the accuracy of the surface 
first finished. This phase of the matter was presented to the 
American Foundrymen’s association in a paper on “The 
Seasoning of Gray-Iron Castings,” by L. M. Sherwin, of 
Brown & Sharpe Mfg. Co., at the Boston meeting in 1917. 
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Large castings which have been left in the sand to cool 
off slowly and then finished to true dimension, after a few 
days have been found distorted under ordinary temperature 
changes, but these same castings after treatment in the oven 
did not show any change whatever. 


Results of Annealing 


Other castings which have been finished and put under 
steam for test have shown considerable distortion when taken 
apart, while castings from same patterns when treated in an 
oven before finishing and tested out in the same way, showed 
absolutely no distortion. 

Again, large castings which have been finished and lined 
up as parts of a large unit, after a number of months in 
service have shown sufficient distortion to cause parts of the 
machine to become out of line. Such castings are now being 
annealed and from results obtained it is believed that this 
treatment will prevent the defects experienced. 

The method of treatment is as follows: 

The castings are placed in the oven, the doors are closed, 
the heat turned on, and the temperature raised to 700 degrees 
Fahr., which generally takes from seven to eight hours. This 
temperature is held for an additional seven hours, when the 
heat is shut off and oven is allowed to cool down slowly 
for approximately 20 hours, with a resulting temperature of 
about 300 degrees Fahr. The oven doors are then opened 
and temperature is allowed to drop to approximately 150 
degrees Fahr., when the castings are in shape to be taken out. 
The entire operation consumes about 48 hours. 

The ovens are heated with oil and the amount of oil 
per ton of castings treated has averaged 9.6 gallons. Each 
heat required 284 gallons of oil and approximately 29 tons 
of castings were treated each heat. 











Discussion—Eliminating Strains 
in Iron Castings 


Mr. Asa W. WuitNey.—The method of annealing for the 
relief of strains only, not for the radical change of structure 
as accomplished in annealing white iron at high temperature, is 
applied to soft iron castings almost exclusively after the cast- 
ings have wholly cooled and strains and distortions have become 
very serious. For many classes of castings this method is per- 
haps the only feasible one and the data given by Mr. Wiltshire 
as to temperature, time, oil consumption and the method of 
cooling, are of interest as establishing records on those points. 

The long time, seven to eight hours, occupied to heat to 
700 degrees Fahr. is probably partly due to the inability to heat 
a mass of cold castings evenly in any internally fired oven, if 
the flame is applied too severely. Undue haste causes uneven 
heating and cracks or strains many castings. 

But it seems to the writer wholly unnecessary, though 
harmless, at the low temperature used and for soft iron 
castings, to take as much as 20 hours to cool from 700 degrees 
Fahr. to about 300 degrees Fahr. Very properly there is no 
draft allowed through the furnace in this cooling, but the 
cooling from 700 degrees Fahr. could probably be done safely 
in four to five hours if it is worth while to construct the fur- 
nace to this end. In such case, the whole time of heating, 
soaking and cooling could be reduced to 33 hours. However, 
unless the time could be reduced to about 22 hours the same 
furnace could not be used for daily heats. 

Whenever possible the car wheel maker’s idea seems more 
sensible, scientific and economical. Their aim is to properly 
control the original cooling of the casting from as high a tem- 
perature as admits of handling the casting without mechanically 
straining it, say between 1553 degrees Fahr. (light cherry red) 
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to 1175 degrees Fahr. (dark cherry red). In this way, all 
strains except those caused by the chill ring in car wheel 
practice are largely prevented and, with modern chill rings, the 
latter are minimized. 

However, the general method by which wheelmakers carry 
out their idea is not only inefficient in relieving strains for 
certain patterns, for wheels delivered to the pit too cold, and 
for certain compositions, which are the best if properly an- 
nealed, but, because of the massed construction of pits and the 
consequent four to seven days required to cool, though no fire 
is used, the common practice actually damages the structure of 
the metal by enlarging the grain size, increasing the graphite 
size slightly, coarsening the pearlite structure and producing 
minute spots of partially graphitized pearlite in the chilled 
portion. The result is far more irregularity of strength and 
lower mileage than can be produced by a proper technique of 
annealing. Moreover, proper annealing admits the use of 
harder and more suitable compositions and microstructures as 
shown by comparing Figs. 1 and 2. 

In 1847, the writer’s grandfather, Asa Whitney, introduced 
preheated 66-hour pits and in 1898 the writer developed 42- 
hour oil-fired annealing pits designed according to the principles 
of proper heat treatment of castings, as applied before the cast- 
ing temperature is dissipated. 

As a result of. long experience with the 66-hour and 
42-hour pits, the author has been able to produce wheels from 
which extraordinary mileage has been obtained. In direct 
service tests under the tender of a switch engine in a very 
severe service where wheels had failed in 10,000 to 26,000 
miles, wheels from the 42-hour pits gave over 126,000 miles, 
although made in a shop equipped only for making lumber and 
mining car wheels. They were made of coke, pig iron, steel and 
miscellaneous scrap, the metal not being dosed with alloys in 
ladle. The wheels were cast in contracting chillers, annealed 
in preheated pits and removed cold in 42 hours. (See Plate 13 
of “The Metallography of Steel and Cast Iron.” Howe, 1916.) 

Before the wheels were worn out, the writer prepared an 
article on chilled wheels which appeared in December, 1912, in 
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FIG. 1—HIGH CHILL WHEEL WHICH IF ANNEALED PROPERLY WOULD HAVE GREATER 
STRENGTH AND DOUBLE THE MILEAGE, (300 DIAMETERS) 





FIG. 2—%-INCH BELOW CHILLED FACE OF OVERANNEALED CHIP OF CHILLED PART 
OF WHEEL MIX. BEFORE THE LABORATORY ANNEAL THE CHILL WAS AS FREE 
OF GRAPHITE SPOTS AS THE PIECE OF WHEEL SHOWN IN PLATE 13, 
“THE METALLOGRAPHY OF STEEL AND CAST IRON,” BY HOWE. 
(30.5 DIAMETERS) 


the Whitney Magazine of the University of Pennsylvania, Asa 
Whitney long ago having endowed the chair of dynamic engi- 
neering there. The following is from the article: 

“Asa Whitney had proved to his own satisfaction that any 
desirable pattern of car wheel or other chilled casting could be 
properly annealed only by placing the red hot castings in a pre- 
heated pit, and, instead of relying on the slow cooling of the 
mass, actually raised its temperature by furnaces whose heat 
could go so far as to decompose the chilled treads into a sort 
of malleable iron. He had proved that by proper heat regula- 








XUM 


The Elimination of Strains in-Iron Castings 351 


tion no such damage would occur, and that by proper construc- 
tion of the pits the high temperature could be quickly attained, 
briefly maintained and rapidly reduced. His pits, 48 in number, 
and 18 feet deep, were emptied after 66 hours, the wheels then 
being no hotter than could be rolled to cleaning shop by men 
wearing hand leathers.” 

The writer’s pits of 1898 were not dependent on a cooling 
air draft through the mass of castings, but carried out Asa 
Whitney’s principle more thoroughly and in less time by greatly 
increasing the external radiation of heat, as soon as the fire 
was shut off and pit sealed. This is as important as the rapid 
heating. 

In the writer’s practice medium and light wheels were charged 
as hot and fast as possible. The temperature was raised about 
400 degrees Fahr. from an average of 1100 to 1500 degrees 
Fahr. in 114 hours or less. The total time of application of 
oil fire was about 314 hours, being preheated for about two 
hours. In a 12-heat test of one pit used daily, the alternate 
pit cooling, two net tons hot wheels were heat-treated by 5.6 
gallons of residium oil at 5% cents per gallon or nearly 15 cents 
per ton. The pits held 344 net tons, but were used with an 
average of only 2 tons at this time. 

Cold castings, especially if hard or under strain, must be 
heat treated slowly, but hot castings can be and should be heat 
treated rapidly to avoid damage if structure is already nearly 
right. For the same reasons hot castings usually should be 
and actually can be cooled rapidly to retain structure and avoid 
coarsening it, because there are no unrelieved strains engendered 
by a previous cooling. The only requirement seems to be, as 
in the case of glass annealing, that the time-temperature “curve” 
should be a straight line, or nearly so, for any and all parts 
of the casting. This precludes cold air draft being used at all 
for rapid work. And, as usually in cast iron the finest original 
structure should be preserved, the time-temperature curve must 
be as steep as possible, that is, the time must be short. 








The Electric Furnace as an Adjunct 
to the Cupola 


By Georce K. Etniorr, Cincinnati 


This paper is a sequel to one read by the author before 
the American Electrochemical society last April. In that 
paper, entitled “Improving the Quality of Gray-lron by the 
Electric Furnace,’ the author described a duplex process for 
making gray iron suitable for the demands of modern engi- 
neering for super-grades of iron castings. The duplex 
process described was one installed at the plant of the 
Lunkenheimer Co. at Cincinnati, where it has been in 
successful operation for a number of months. The process 
consists simply of using in tandem the ordinary foundry 
cupola and the arc electric furnace. The purpose of the pres- 
ent paper is to re-emphasize the significant fact that cast iron 
as it comes from the cupola furnace has serious limitations that 
are being brought to light by the more extreme demands of 
modern engineering progress, and that the are electric furnace 
is a competent supplement to the cupola for producing cast iron 
of superior quality. 

Cupola Noteworthy Success in its Field 

Before proceeding into his subject, the author desires to 
make it plain beyond all possibility of misunderstanding, that 
his attitude toward the cupola furnace is not one of hostility 
nor is his criticism destructive. On the other hand, he is de- 
cidedly friendly to the cupola and his intentions are entirely 
constructive and calculated to be helpful and co-operative. 
He would not have it even suspected that the cupola is losing 
its long and honorable prestige. because, in truth, he knows 
there is no reason why it cannot continue indefinitely to be 
what it always has been, the most serviceable melting furnace 
known to foundry practice. For the ordinary run of iron cast- 
ings, comprising possibly 90 per cent of the total output, there 
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is no valid economical reason for either displacing or radically 
modifying the modern cupola. It is a noteworthy success in its 
accustomed field. It is only here and there in engineering, prob- 
ably scattered throughout all its many branches, that we find the 
advanced ideas of the designing engineer not adequately matched 
by the best product of the iron foundry. 

The result of this gradual unveiling of apparent disability 
in some iron castings is that the material itself is receiving a 
growing amount of arraignment and rebuff which we see clearly 
reflected in the tendency of certain specifications to pass over 
cast iron and seek malleable or steei castings. Far be it from 
us to say that some of these cases are not entirely justified 
by the intended service, but we. do venture the opinion 
that in very many of them, gray cast iron as it is at its best, 
is preferable to the substitutes demanded. There is in gray 
cast iron a certain maximum worth and definite characteristics 
that are seldom developed tq the fullest extent in the average 
iron foundry. We refer to the super-qualities of our best 
grades of pig iron, when melted, refined, superheated and cast 
by the best possible methods. In other words, cast iron when 
done full justice in the foundry, is a much better metal than 
even its best friends are accustomed to proclaim. 

We believe that the average modern iron foundry is making 
castings that realize the best that is possible to their equip- 
ment but not the best that is possible to the iron itself. Foundry 
equipment, therefore, is at fault in its failure to realize all the 
innate worth of cast iron; and not the least offender is the 
cupola furnace. The function of the cupola is to deliver iron 
molten and ready for the molds, and this it does, economically, 
with great regularity, and continuously as long as wanted. It 
is a wonderful foundry servant but like its human parallels, it 
has sharp limitations. - 


Melting Efficiencies of Furnaces 
Whatever its faults may be, it must be acknowledged that 
for preheating iron up to the point of melting, and after that 
performing the fusion itself with a minimum waste of heat, the 
cupola stands supreme among the established foundry furnaces. 
Its melting efficiency approximately is 40 per cent although in 
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the hands of the unskilled it may fall as low as 25 per cent, 
while the adept may drive it along at a rate of as high as 50 
per cent efficiency. Counter to this we have an average effi- 
ciency of about 12 per cent in the reverberatory or air-furnace, 
and of about 25 per cent in the open-hearth regenerative 
furnace. The improbability of the popularity of the cupola 
furnace ever waning to any decided extent is well set forth in 
these comparative efiiciencies. 

Although the cupola is practically without rival as a pre- 
heater and melter it does not attain the same high rank as 
a superhearter of molten metal. Here is the first glaring weak- 
ness of the,cupola. Jt never fails to melt iron, but at times it 
fails to superheat sufficiently for the best results. In many 
cases, the super-grades of castings referred to in this paper, 
demand very hot iron, in fact iron hotter than seems to be 
uniformly possible in the cupola. However, in many instances 
the cupola is in the hands of extremely clever,experienced and 
intelligent masters who, by taking advantage of every circum- 
stance of furnace, fuel and iron, succeed, to a limited but quite 
remarkable degree, in forcing the cupola to do what it con- 
stitutionally is not fitted to do—to produce molten iron with a 
fairly high degree of superheat. 


Difficulty of Superheating in Cupola 


The cupola operator’s problem in obtaining superheated 
iron is largely one of circumventing terrestrial gravitation as it 
is manifested in the speedy dripping of the molten iron 
through and away from the hottest zone of the cupola. 
Gravitation makes possible the simplicity of operation of 
the cupola furnace, and it seems to the author that it is the 
chief cause of the furnace’s inability as a superheater. It 
removes the iron, once it is melted, too rapidly from the 
zone of maximum heat in the cupola; it curtails the time 
available for heating and robs the liquid iron of its best 
opportunity for acquiring a large degree of superheat. This 


is the main point in cupola operation to challenge the skill 
of the melter. 

In the two-step process that has been described, all respon- 
sibility for superheating is taken from the cupola and assigned 
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to the electric furnace, where with the greatest ease it can be 
superheated to a degree that is not possible in any other kind of 
furnace. Temperatures possible in the are electric furnace 
which is recommended for this process are limited only by the 
melting point of the refractory lining. By this we do not in- 
tend to intimate that the higher temperatures available in the 
electric furnace are to be sought for cast iron, as this is far 
from the truth. Attaining them would be a sad waste of 
power with no recompensing advantage. In general, an addi- 
tiona! one hundred or one hundred and fifthy degrees Fahr. 
over its cupola-given temperature is all that is necessary for 
gray iron. 


Superheating Allows Use of Low-Phosphorus 


The natural question to be raised at this point concerns 
the advantages accruing from extra hot iron. The most ap- 
parent are those having to.do with the perfect running out 
or reproducing the impressions in the mold. Castings of thin 
section and large general dimensions are important in this 
consideration. Many castings of this kind are made of high- 
phosphorus iron merely because of the increased fluidity obtain- 
able only through excess of phosphorus. This practice is 
followed in spite of the fact that phosphorus detracts substan- 
tially from the strength of the castings, reducing especially 
their ability to resist shock and vibration. Superheating in the 
electric furnace enables the foundryman to make these cast- 
ings of low-phosphorus iron because he can safely shift the 
responsibility for fluidity from the material to the furnace. The 
possibility of casting strong tough irons in thin sections is one 
of the great advantages of highly superheated metal. 


Hot Iron Increases Solidity 


Another advantage, and by no means a minor one, is that 
hot iron tends to increase solidity in castings. By solidity is 
meant not only. closeness of grain but freedom from internal 
imperfections such as blowholes, shrink-holes, slag inclusions, 
graphite segregations, and similar defects. The close relation 
existing between solidity and hot pouring temperatures is not 
always a matter of great concern, but to some foundry- 
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men it is, especially to those unlucky ones whose castings are 
put to some form of rigid test for solidity. The makers of 
hydraulic cylinders and valves for high pressure steam are in 
this class. These men are convinced that hot iron and a low 
percentage of leakers on the test, are related one to the other 
as cause and effect. They are interested in hot iron to a degree 
that seems fanatical to their brother foundrymen. 

It should be made clear that what is termed cold iron 
in this paper is not necessarily iron that is downright sluggish 
in the ladle but rather iron of a temperature above that point 
and still below the temperature necessary for the very best 
results. Cold iron may be too viscous to allow the escape 
of entrapped inclusions of gas which constitutes a most 
fruitful source of blowholes. Also iron is cold that 
freezes in the risers before they have completed their 
function of feeding the casting, especially of feeding it 
during that most critical period when the conditions tending to 
what Longmuir has called “liquid contraction” are at the height 
of their power. Improper feeding is one of the harmful results 
of lack of superheat. 


Tests on Iron Poured at Various Temperatures 


The subject of Longmuir’s liquid contraction is most at- 
tractive and is distinctly pertinent to the subject of solid cast- 
ings. The name was coined to describe the local contraction 
that takes place in the heavier parts of a casting immediately 
after the solidification of the outer surface. Its close relation 
to casting temperature already has been suggested. Two ex- 
cellent papers on the subject have been written by Hailstone 
and published as Carnegie scholarship memoirs by the Iron 
and Steel institute of London, one in 1913 and the other in 
1916. They contain descriptions of the results of experimental 
investigations of liquid contraction. Gray iron of common 
variety poured at temperatures between 2527 and 2602 degrees, 
Fahr., which may be classified as very hot iron, gave solid 
castings of close grain and maximum strength. The same iron 
poured at progressively lower temperatures became weaker and 
more open of grain in direct proportion with the decrease of 
the casting temperature. When poured at 2458 degrees Fahr. 
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and lower, liquid contraction in the form of cavities in the 
heavier parts was apparent, while blowholes appeared when the 
pouring temperature of 2376 degrees Fahr. was passed. It also 
was found in these experiments that the specific gravity of the 
castings varied from 7.281 in the iron poured at the highest 
temperature to 6.936 in that poured at the lowest temperature 
(2307 degrees Fahr.). The results here reproduced were 
secured by Hailstone, using what he called “iron of the com- 
mon variety” and they verified similar results which he pre- 
viously had secured with “iron of the better variety.” The 
experience of this British metallurgist has been borne out in 
at least one American foundry specializing in castings of great 
density. The high temperatures giving the best results in the 
experiments just mentioned, are not temperatures ordinarily and 
consistently attained in the cupola except possibly in a few 
anomalous instances. On the other hand, they can be at- 
tained after a half hour’s superheating in the electric furnace. 


Electric Furnace Adafted for Malleable 


Another place where electrically superheated iron is of 
value is in the wide field of white irons. Naturally this should 
have its widest application in iron suitable for malleablizing. 
The possible benefits here are great. The freezing of molten 
white iron before perfectly running out the molds of smaller 
castings, and freezing in the ladles are no infrequent occur- 
rences in the average malleable foundry. The infant mortality 
among small malleable castings in this way is appalling. 
The chief cause lies in the fact that the temperature and 
time range of workable fluidity for white iron is much 
narrower than for gray iron. The fact is, the temperature 
of gray iron can drop nearly twice as far before freezing 
as it can for white iron, which means that the time available 
for handling white iron is about half what it is for gray 
iron. The use of the electric furnace corrects this great 
trouble, because the iron it delivers to the molder is suffi- 
ciently fluid and hot to be poured without “skulling” the 
ladles and with losses of castings through misrunning low- 
ered to the minimum. 
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The process of treating iron in the cupola cannot be ex- 
tended beyond the point of melting and a certain limited 
amount of superheating. Any additional operation such as 
refining, is entirely out of the question and can be performed 
only in some other kind of furnace. The cupola is not a 
refining furnace. However, it often happens that from the 
double standpoint of raw materia! and product, a certain 
amount of refining is desirable and even necessary. Refining 
is the principal foundation upon which is built the reputation 
of the electric furnace as a metallurgical apparatus, and it is 
truly claimed that from even the cheapest raw materials the 
electric furnace can produce steel of the highest quality. With 
no less truth, the same can be said of preparing cast iron in 
the electric furnace. Essentially the electric furnace is a 
purifying furnace and certainly it supplies the very comple- 
ment that the cupola furnace most needs. 


Electric Furnace as a Refiner 


In considering the electric furnace in relation to refining 
it is preferable to consider separately the acid-lined and the 
basic-lined furnaces. The acid-lined furnace is simpler in 
operation but also much less efficacious as a refining unit. It 
refines entirely through maintaining a constant reducing atmo- 
sphere in contact with the metal. The refining in an acid fur- 
nace is one of deoxidation coupled with a freeing of 
the bath from included gases and slag. However, the acid- 
lined furnace is hardly to be compared with the basic for 
refining, and its use in a duplex process should be for plain 
superheating and for mixing, but not where any considerable 
degree of refining is desired. 

One must turn to the basic-bottom electric furnace to find 
potentiality in refining at its greatest. The possibilities of this 
furnace are bounded only by economical considerations. AI- 
most any metallurgical reaction may he conducted in it, in- 
cluding oxidation, reduction, dephosphorization, desulphur- 
ization, decarburization, carburization, mixing with ferro- 
alloys, superheating, and others. The duplex process for cast 
iron is chiefly concerned with reduction, desulphurization and 
mixing. 
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Normally, the conditions in the electric furnace are strongly 
reducing and the exposure of cupola melted iron to them seems 
to have a distinctly beneficial effect. Whether iron can be 
oxidized in the cupola under ordinary conditions is a question 
upon which the authorities are not all agreed nor is there 
unanimity of opinion as to the benefit or harm of oxygen in 
cast iron. Personally. the autlior believes a deleterious oxida- 
tion can at times occur in the cupola, and his experience strongly 
indicates that cupola iron thoroughly deoxidized as it is in the 
electric furnace, exhibits an improvement in general physical 
properties that is hard to account for on any other grounds 
than of deoxidation. Also it is his experience that thor- 
oughly deoxidized iron has perceptibly more life than has 
the untreated iron at the same temperature. 


Desulphurization in Electric Furnace 


Desulphurization is an extremely satisfactory reaction when 
performed in the basic electric furnace. It is not only easy to 
perform but it takes place during the same time that the iron 
is being superheated, involving no extra consumption of power. 
Another factor tending to fit the operation into this process 
is the fact that desulphurization depends for its success upon 
maintaining reducing conditions in the furnace. The chemical 
reaction by which the sulphur is removed is essentially as 
follows: 

FeS + CaO + C= Fe 4+- CaS + CO. 
From this reaction it is seen that carbon is essential to its 
completion and therefore the large amount of carbon in the 
iron, and the carbon electrodes themselves, have a most bene- 
ficial influence upon the removal of sulphur from the bath. 
It is understood that the necessary basic slag is present in suffi- 
cient quantity and of the proper quality. 

Sulphur is unavoidable in cast iron made by the usual 
methods and it is the custom to pass it over as a necessary 
evil. If the bare truth be spoken, the only good that can be 
said of it is that sometimes it is of assistance to the founder 
in obtaining chilled castings. The damaging fact about sulphur 
is that whether united with iron or with manganese in the form 
of sulphide, it composes an insoluble, non-metallic structural 
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component in cast iron that cannot do aught but unfavorably 
affect the good physical properties of the metal. 


May Reduce Sulphur to Low Figure 


Standard pig iron containing a maximum of 0.05 per cent, 
sulphur contains from 0.07 to 0.11 per cent after coming from 
the cupola, the degree of contamination depending upon the 
quality of coke, the condition of the cupola and its accessories, 
and the skill and knowledge of the cupola tender. The 
same iron from the cupola may subsequently have its sulphur 
reduced to about one-third or one-fourth by 30 or 40 minutes 
refining in a basic bottom electric furnace. The average of 
a great number of “duplexed” heats of gray iron was .088 
per cent sulphur in the melt from the cupola, while in the 
final product from the electric furnace the average was 0.036 
per cent. As low as 0.009 per cent sulphur in occasional heats 
has been produced in gray iron under everyday working 
conditions. 

The economical side of this great power of desulphur- 
ization attracts the attention. The founder who is able to 
employ this process with the basic furnace immediately finds 
himself to a large extent emancipated from the tyranny of 
low-sulphur specifications in the selection of raw materials, 
including pig iron, scrap and coke. The advantage is great 
and must be apparent to all. According to metallurgists of the 
iron foundry there exists today a sulphur problem which 
bases its gravity upon the probability that constant melting and 
remelting of the iron scrap of the world is causing a steady 
increase in the sulphur content of iron castings made from 
even the smaller percentages of scrap iron. Coke also is in- 
volved and the duplex process described does not necessitate 
the use of low sulphur cokes which not always are easily ob- 
tained. The doors of many foundries are closed to “off” grades 
of pig iron because of the high sulphur brand of shame at- 
tached to them. Here the basic electric furnace is a great 
leveler whick makes high or low sulphur irons almost equally 
acceptable. 

We have said that the electric furnace step of the duplex 
process is particularly good for mixing. It enables a perfect 
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mixing of the original raw materials, assuring homogeneity in 
the single heat, and it facilitates the accurate duplication of 
results, assuring uniformity among several heats. It simplifies 
and insures the perfect admixing of alloys such as ferro- 
silicon and ferromanganese. In the case of the latter, it is 
especially valuable in view of the considerable loss of man- 
ganese that is inevitable in the cupola. Under the reducing 
conditions prevailing in the electric furnace there is absolutely 
no loss of manganese. Steel scrap may be admixed in the 
electric furnace making attainable that carbon-diluted form of 
gray iron which is also known as semisteel. This method 
indeed produces a real alloy of gray iron and steel with the 
total carbon capable of the closest regulation, and the dream 
of the semisteel enthusiasts is realized as by no other method. 

In concluding, the author would like to leave two injunc- 
tions concerning the use of the electric furnace as an adjunct 
to the cupola. In the first place, the duplex process just de- 
scribed is not intended to displace the established methods of 
preparing iron in the cupola for ordinary grades of iron cast- 
ings; certainly they will not bear the added cost. The process 
is intended, however, for those extraordinary cases where 
ordinary iron as produced by the ordinary process has not 
met the demands of the occasion and where the advantages 
gaired justify the extra cost of production. Also, the author 
does not claim that the electric furnace presents an infallible 
cure-all. Its adoption cannot be expected to release the founder 
from the necessity of good foundry practice and of constant, ex- 
perienced and intelligent metallurgical supervision in every 
department of the foundry establishment. The electric furnace 
is but a bit of apparatus, efficient, it is true, and in some ways 
almost wonderful, but it must he supplemented by human brains. 


Discussion 





Dr. RicHarp MoLpENKE.—We are going to get all the cast- 
ings made during the war back in the scrap pile before 20 
vears have passed and we will get scrap with up to 0.32 per 
cent sulphur. The question is what we are going to do with 
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material so full of sulphur—although sulphur is not so danger- 
ous as we once thought it was. Mr. Elliott has found that the 
basic hearth electric furnace will be the solution for the high 
sulphur trouble. I have tried to overcome the sulphur prob- 
lem but so far have failed. The last experiment I made was 
by blowing hydrogen through the molten metal to reduce the 
sulphur and deoxidize the metal at the same time. I nearly 
blew the place up and got a perfectly hard white iron out of 
gray pig. In the basic electric furnace you have the lime or 
magnesia bottom, which is ready to take up sulphur if you 
have the temperature high enough; and so Mr. Elliott has 
reduced the-sulphur to almost nothing by melting the metal in 
the cupola in the ordinary way and finishing in the electric 
furnace. The only drawback is the high first cost of 
an electric furnace plant. With castings costing you from 
15 to 18 cents a pound in your own shop, it does not hurt to 
add another 4% cent a pound by making them in the electric 
furnace. Where you have a casting costing you 4 cents a pound 
in your shop, you cannot add another half cent. Therefore the 
electric furnace will be popular for higher grade work, such 
as piston rings, etc., where you can afford to add a little to 
the cost to obtain molten metal yielding extra good results. 

A Memser.—I would like to ask if Dr. Moldenke has had 
any experience in the use of cast iron borings in the electric 
furnace. 

Dr. MotpENKE.—I have not had any experience myself, 
but I think that in the basic electric furnace you ought to get 
first class results. The idea is that the electric furnace has heat 
enough for complete deoxidation and then the results will be 
all right. 

Mr. Gracan.—I have had a little experience with a carbon 
bottom electric furnace for melting scrap and converting it into 
gray iron. I used a 500-pound furnace, and with 85 per cent 
coke and 15 per cent pitch and by putting in a carbon bottom, 
I am now melting turnings and borings, both of steel and iron, 
and getting gray iron castings. 








-—— 
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The Side Blow Converter in the 
Iron Foundry | 


By Georce P. FisHer, Harvey, Il. 


Statistical reports of the American Iron and Steel insti- 
tute, classifying the steel castings produced in the United 
States according to the process used for melting and refining, 
contain the following production figures in gross tons for 
1916 and 1917: 


1916 1917 
Gross Per Gross Per 
Tons Cent Tons Cent 
Open hearth..........- . 1,176,449 85.76 1,213,156 84.16 
SOME ag. 5 5 o'dcaraeie wie 142,791 10.41 159,272 11.05 
RIN oa ocmeiaid 610s ods 9,351 0.68 3,834 0.26 
Electric Furnace........ 42,870 3.12 64,911 4.50 
Miscellaneous ......... 302 0.03 234 0.02 
teh Stig csiimsehe 1,371,763 1,441,407 


At the date of this paper the figures for 1918 have not 
been published. 

Each of the three principal processes for the manufacture 
of steel castings has advantages and disadvantages as com- 
pared with its rivals, and each has its own separate and dis- 
tinct field of operation. As shown by the above figures 
about 84 per cent of the tonnage of steel castings is credited 
to the open-hearth furnace, 11 per cent to the converter, 
41% per cent to the electric furnace and 0.5 per cent to the 
crucible and miscellaneous. 

Any foundry proposing to manufacture steel castings 
must consider which process will prove most economical and 
satisfactory for its particular class of work. With a proper 
selection of raw materials and the requisite amount of care 
and skill, good castings can be produced by all three processes, 
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and it is equally true that without proper care and skill very 
poor castings can be produced by any of the processes men- 
tioned. 


The Field of the Open-Hearth Furnace 


Practically all heavy castings, by which we mean those 
weighing from 500 pounds up, and having sections of ™% 
inch or more, are cast from open-hearth metal. Where large 
tonnages are desired and where the sections of metal permit 
the use of relatively cold steel, without excessive loss due to 
misrun castings, this process is usually the first choice. It is 
considered essential for economical operation that the furnace 
be operated continuously for 24 hours per day and when 
conditions permit this, open-hearth steel can be made at a 
lower cost than steel by any other process. An open-hearth 
shop requires relativly more floor space per ton of castings 
produced because the heats are larger and are tapped at 
less frequent intervals. 


The Production of Small Castings 


Steel foundries are classified roughly as those specializing 
on heavy work and those specializing on small light work. 
In the latter class we invariably find the electric furnace or 
the side-blow converter. These two processes practically monop- 
olize this field because of the extremely high temperature 
attainable in the melted metal by either of them. With either 
the electric furnace or the converter no difficulty is encoun- 
tered in tapping steel at from 3000 to 3200 degrees Fahr., 
which permits the manufacture of castings weighing as little 
as 2 to 3 ounces each, and having sections as light as %-inch. 
The modern steel foundry specializing on light work accepts 
orders for castings which used to be considered too small and 
intricate for any but malleable foundries. 


Electric Furnace 


The arc-type electric furnace has become an important 
factor in the steel casting industry since 1915, during which 
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year 23,064 gross tons of steel castings were made in electric 
furnaces. Furnaces of this type are able to produce metal 
of sufficiently high temperature to cast the lightest and most 
intricate castings, and can be operated with either basic or 
acid linings. Because of their neutral nonoxidizing atmos- 
phere they can use very light scrap or even steel turnings. 
A few electric furnaces are known to be charging 100 per 
cent scrap and borings, and all of them are using a very 
high percentage of old metal, probably 85 per cent or. more. 

A very high degree of metallurgical skill is necessary for 
the successful operation of an electric furnace, and for eco- 
nomical results the furnace should make steel continuously 
for 24 hours per day. Only by continuous operation can 
reasonable power costs be maintained, and the cost of power 
is one of the most serious considerations in producing electric 
steel. Even when it can be obtained at as low a cost as 1 cent 
per kilowatt-hour, the power cost per ton of metal melted, 
with good practice, is in the neighborhood of $6.50 to $7.50. 
With poor practice the costs are very much higher. Electric 
furnace manufacturers publish figures showing that electric 
furnace metal can be produced at a cost about on a par with 
open-hearth steel and about 1 cent per pound lower than con- 
verter steel. These figures no doubt hold good under condi- 
tions of continuous furnace operation and cheap power rates, 
but certainly are reliable only under such conditions. The 
initial investment for an electric furnace plant is considerably 
greater than for a plant of corresponding capacity using either 
the open-hearth or the side-blow converter. 


Advantages of the Side-Blow Converter 


The side-blow converter is in operation in about 100 
steel foundries in the United States. It has been used for the 
manufacture of small steel castings for nearly 20 years and the 
production of castings has increased from 14,000 tons in 1903 
to 159,000 tons in 1917. Only the electric furnace can com- 
pete with the converter in producing temperatures which per- 
mit the casting of very light sections and small intricate shapes. 
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The great advantage of the converter over all other proc- 
esses lie in its great flexibility, ease of operation and small 
initial investment. It can be placed in operation on an hour’s 
notice and can produce 20 heats per day or only two or 
three at practically the same cost per heat. Heats are blown in 
from 12 to 15 minutes each. When not in operation it 
requires no attention and the only costs against an idle con- 
verter are depreciation and interest on investment, both of 
which are negligible. The heats are small and produced at 
short intervals, permitting floor space to be used over sev- 
eral times during the day. 

The usnal charge in converter practice consists of 40 to 
50 per cent of pig iron and 60 to 50 per cent of scrap. The 
author has seen a converter operated successfully on 100 per 
cent of steel scrap by adding ferrosilicon to bring the silicon 
content to the required figure. Because the converter must 
be operated with an acid lining, it is necessary to purchase 
raw material having a low phosphorus and sulphur content. 


The Side-Blow Converter in the Iron Foundry 


Many plants operating an iron foundry have a demand for 
steel castings. Where this demand is intermittent and not 
for a large tonnage, the side-blow converter is an ideal installa- 
tion. The melting equipment for the gray iron foundry and for 
the converter steel foundry is the cupola, which is already 
installed. When steel is required the metal can be melted 
in the same cupola ahead of the gray iron mixture. The con- 
verter occupies very little floor space and requires no attention 
when idle. 

In the case under discussion we are assuming a demand 
for a small tonnage and in this case initial investment is 
worthy of serious consideration. The converter can be insta!led 
and put in operation for approximately one-sixth of the cost 
of an electric furnace and one-half to one-third the cost for an 
open-hearth furnace. 
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Perhaps the most important factor is the ease with which 
a converter can be operated. It is unnecessary to employ a 
high-priced furnace operator who is of little or no use when 
there is no demand for steel. The foundry foreman or any 
intelligent employe can be trained in a very few weeks to 
operate a converter and produce good steel. If only two 
or three tons of castings are required per day the time neces- 
sary to blow the steel takes perhaps an hour per day of the 
foreman’s time, which interferes with his regular duties to a 
very small extent. 

Because of the speed with which steel can be produced 
and the high temperature of the metal it is possible to accumu- 
late two or three blows from one converter in the same ladle 
to pour an occasional large casting. This is impossible by 
any other process for making steel and is a great advantage in 
a shop where it is impossible to predict what size of casting 
will be demanded. While large castings weighing several 
tons each can be made as just described from a 2-ton or even 
a l-ton vessel, the converter finds its greatest application in 
the manufacture of small and very light-sectioned castings. 


























Cerium in Cast Iron 


By Dr. Ricuarp MoL_pENKE, Watchung, N. J. 


The presence of oxygen in the form of a dissolved iron 
oxide in cast iron is now accepted as a well established fact. 
With good pig iron and scrap and intelligent melting practice, 
the percentage of oxygen involved is so small that it becomes 
practically negligible; but after all, the art of founding has its 
limitations, and the introduction of a lot of burnt grate-bars 
into the cupola charges by the class of men usually entrusted 
with this important work, may mean a very perceptible oxygen 
content with its attendant troubles. 

While, therefore, the foundryman should seek to avoid the 
introduction of oxygen into his metal, accidents in practice or a 
general insurance against oxidation troubles make it highly de- 
sirable to have at hand deoxidizing media which can be applied 
readily and effectively. 

Where molten iron is to be deoxidized in the ladle the best 
form of material to use is undoubtedly that of a granular 
ferroalloy. The affinity for oxygen of such metals as alumi- 
num, magnesium, manganese, etc., is such that during the melt- 
ing and alloying much may be lost by oxidation in the air before 
entering the molten metal to be treated. This accounts for 
the use of the ferroalloys of these elements. Indeed, the 
melting point of some of the elements suitable for deoxida- 
tion purposes is so high that unless alloyed with iron they 
could not be introduced into molten cast iron at all. On the 
other hand, the melting point of such easily oxidized metals as 
magnesium and sodium is such that alloying them with molten 
iron is a pretty dangerous operation. 


How to Add Ferroalloys 


In adding a ferroalloy to a ladle of molten iron the 
best method is to sprinkle the granulated material on the stream 
as it issues from the cupola or furnace spout. The alloy be- 
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comes red hot by the time it enters the ladle and assimilates 
readily. Putting lumps of material in the bottom of the empty 
ladle, or introducing them after the ladle has been filled always 
permits of some oxidation and consequently loss of the usually 
expensive alloys, as they will float on the surface until melted 
and absorbed. 

Until recently the best known deoxidizers were silicon and 
manganese in the form of high percentage ferroalloys. Ferro- 
titanium and ferrovanadium are more powerful in their action; 
the former is more particularly useful for steel on account of 
its high melting point. Aluminum is very useful also but unless 
it is pure it may produce bad consequences. Magnesium and 
sodium as ferroalloys are still too unknown in the foundry to 
count. 

A recent addition to the list is the metal cerium. As it 
melts at 1180 degrees Fahr., its ferroalloy lends itself readily 
to assimilation in molten cast iron. Since cerium until recent 
years was considered a chemical curiosity, a few facts about its 
properties will be of general interest. 


What Cerium Is 


The general source of the metal is in the Monazite sands 
of Brazil and India. These sands are worked up for their 
Thorium content (running up to 6 per cent in the Brazilian 
and 9 per cent in that from India); the nitrate of this metal 
is used in the manufacture of gas mantles. Monazite sands 
also contain about 60 per cent of the oxides of the rare earth 
metals, principally of the cerium group. This group also in- 
cludes the rare elements lanthanum, samarium, and neo and 
praseodymium. In addition there is a small percentage of 
yttrium. These elements are obtained in the residue from the 
preparation of the thorium nitrate, and in the subsequent 
chemical and electrolytic processes used they enter the cerium 
alloy forming what is known as misch metal. The composi- 
tion of this misch metal usually is 50 to 60 per cent cerium, 25 
per cent lanthanum and 15 per cent didymium, samarium, etc. 
There will also be about 1 to 2 per cent iron present. 

The chemical and physical properties of these rare metals 
are very similar, so that the mixture as above given wil! 
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accomplish everything that may be expected of any one element. 
To separate them, except the cerium, would prove impracticable 
commercially. While the melting point of cerium is reason- 
ably low, those of the concomitant elements are considerably 
higher. The melting point of the misch metal may therefore 
be taken at about 1380 degrees Fahr. In actual practice this 
alloy is further diluted with iron to the extent of 30 per cent, 
so that the melting point of the alloy as added to the molten 
iron in the foundry is about 1480 to 1650 degrees Fahr., or 
well within the melting point of cast iron. 

The cerium alloy known as misch metal is soft graying- 
blue in color and quite stable in perfectly dry air. It tarnishes 
slowly in nioist air. It alloys readily not only with iron, but 
also with nickel, copper, magnesium, zinc, etc., and hence can 
be united with any of these for introduction into the respective 
nonferrous alloys as well as into steel and iron. When made 
into an alloy of 70 per cent misch metal and 30 per cent iron, 
it is known as an exceedingly valuable “pyrophoric alloy” and 
is used in the manufacture of ignition devices of various kinds, 
used in safety lamps, cigar and gas lighters, etc. 


Active Chemically 


The cerium group of metals is exceedingly active chem- 
ically. They have a very great affinity for oxygen, and the 
heats of formation of the oxides run in the range of those for 
aluminum and magnesium. The result is the liberation of 
great quantities of heat besides the scavenging action on 
the metal into which the cerium alloy is introduced. This, 
besides purifying the metal before pouring, prolongs the “life” 
or fluidity of the metal very appreciably. It may therefore be 
expected that castings will be softer and more dense, as feeding 
through the gates and risers is prolonged and the formation 
of combined carbon is retarded correspondingly. 

The tests mentioned below were made with gray and 
chilling irons, with varying proportions of the cerium alloy, 
in order to note what improvement might be made in the 
strength of the castings as a consequence of the additions in 
question. Unquestionably the deoxidizing action was excellent, 
but whether any beneficial results other than greater machin- 
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ability and soundness can be obtained will remain for further 
investigation. 

In making additions to a ladle full of molten iron, ex- 
perience shows that about 0.1 per cent of the element to be 
experimented with should be sufficient to effect deoxidation, 
and usually none of the element can be traced in the casting 
unless at least that amount is used. If the percentage is in- 
creased the excess of the element in question above the quan- 
tity necessary for deoxidation will alloy with the iron itself 
and may or may not give additional beneficial properties to the 
metal. Hence in the tests made, the additions amounted to 
0.05, 0.10 and 0.15 per cent cerium, lanthanum, etc. These 
figures are based upon an alloy containing 70 per cent of the 
rare metals in question. 


Results of Tests 


The first series of tests, was with an all pig iron mixture, 
the analysis of the castings being silicon, 2.70; sulphur, 0.07 ; 
manganese, 0.60, and phosphorus, 0.64 per cent. 

The results given are the average of four standard test 
bars of 14-inch diameter in each case. 


Transverse Strength Deflection 


Pounds Inches 
No Cerium, lanthanum, etc. added 2090 0.11 
0.05 Cerium, lanthanum, etc. added 2450 0.12 
0.10 Cerium, lanthanum, etc. added 2660 0.13 
0.15 Cerium, lanthanum, etc. added 2840 0.13 


The next series was from a 60 per cent pig and 40 per 
cent scrap mixture. It was good soft machinery iron, with an 
approximate analysis of silicon, 2.40; sulphur, 0.10; manganese, 
0.55, and phosphorus, 0.68 per cent. The results given are the 
average of four standard test bars in each case. 


Transverse Strength Deflection 


Pounds Inches 
No Cerium, lanthanum, etc. added 2740 0.09 
0.05 Cerium, lanthanum, etc. added 3110 0.10 
0.10 Cerium, lanthanum, etc. added 3240 0.11 
0.15 Cerium, lanthanum, etc. added 3280 0.13 


The final series was made from remelted car wheels, giving 
close-grained iron castings. The analysis approximated: silicon, 
0.55; sulphur, 0.13; manganese, 0.40, and phosphorus, 0.40 
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per cent. The results given are the average of four standard 
test bars in each case. 
Transverse Strength Deflection 


Pounds Inches 
No Cerium, lanthanum, etc. added 3790 0.11 
0.05 Cerium, lanthanum, etc. added 4080 0.14 
0.10 Cerium, lanthanum, etc. added 4190 0.15 
0.15 Cerium, lanthanum, etc. added Bars defective 


The standard 1%-inch round test bars were cast into cores 
standing vertically with top pour. The cores were parked in 
a mold bedded in the floor, the bottom being caerfully pre- 
pared with crushed coke and a thin cover of molding sand. 
The sand between the cores was well vented, yet in spite of all 
precautions, the last set proved insufficiently so for the 0.15 
cerium addition, and the bars were imperfect. 


Effect of Artificial Cooling 


Chill blocks were cast from each ladle so that a compari- 
son might be made between normally set metal and when arti- 
ficially cooled. The results were highly instructive, as the 
fractures indicated a prolongation of the setting period for 
metal treated with cerium, as against the untreated metal. 
Indeed, observation was made of a distinct heating up of 
the bars when passing the point of recalescence in cooling, 
besides the heating up of the molten metal in the ladles as the 
result of the alloy addition. This indicates that where impor- 
tant work is made and it is essential to feed up well, that 
cerium alloy be used or treated metal poured into the risers 
while pumping, so that the period of feeding may be kept 
up as long as possible. 

It was noted that the chill tests of the gray iron 
sets showed relatively softer metal and fractures with smaller 
chilled rims for the treated material than for the original metal 
from the same ladles. The remelted car wheels gave exceed- 
ingly strong test bars, the treated ones considerably grayer than 
the untreated ones. The chill tests showed mottling for some 
of the treated metal whereas the untreated chills had abso- 
lutely white fractures with magnificent crystallization. The 
conclusion follows that in deoxidizing by means of cerium, as 
with any deoxidizer, the purified molten metal is given a better 
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chance to set under natural condition, being relieved from a 
too rapid freezing action with consequent formation of undue 
amounts of combined carbon. The metal, therefore becomes 
softer, is machined more easily, is freed from gas and pin 
holes, undue casting strains and has less internal shrinkage 
than where the metal suffers from more or less oxidation 
through imperfect melting practice. 


_ Tests Verify Other Investigations 


The above tests, made in the foundry of the writer, were 
undertaken to supplement a long series of daily tests at the 
Chicago Hardware Foundry Co., where a uniformly good in- 
crease in strength, machinability and soundness of castings was 
found as the result of cerium additions. The results at the 
two foundries are about the same. The interesting feature of 
the analyses made is that with additions of as much as half 
a per cent of cerium none could be found in the castings. 
Evidently the avidity of cerium for oxygen is so strong that 
after a portion has been used up in the molten metal, the 
balance must have been oxidized by continued contact with the 
air over the ladle. It is one of the noticeable features of 
the use of this alloy that much slag is taken from the molten 
metal, partly through increasing the fluidity and the balance 
from the oxidation products of the alloy itself. The meta! 
cerium and its concomitant elements lanthanum, etc., seem to be 
particularly powerful deoxidizing agents, whereas other deoxid- 
izers seems to have this property limited up to a certain point, 
any excess remaining in the casting. 

Further work will be undertaken to get more light on the 
properties of this new ferroalloy and its effect on the various 
classes of cast iron. It is a well understood axiom in foundry 
work that the purer the metal as delivered from cupola or 
furnace, the better the chances for good castings. Hence any- 
thing that makes for purity, in addition to taking every pre- 
caution to get good stock, to melt it right and to gate the molds 
properly, is to be welcomed. 








Discussion—Cerium in Cast Iron 


THE CHAIRMAN, Mr. W. A. JANssEN.—Can cerium be 
present as a ferrocerium alloy? 

Dr. RicHarp MoLpENKE.—Yes, it has to be, because 
cerium alone is so easily oxidized that it has to be carried with 
a large percentage of iron. This is then added to the ladle 
of molten metal. In adding all these ferroalloys to the ladle, 
it should be in powdered form and the best way is to sprinkle 
it on the stream of molten iron as it issues from the taphole 
of the cupola. 

Mr. E. F. Cone.—I want to ask if Dr. Moldenke has given 
the composition of ferrocerium and if there are any other ele- 
ments in it of importance, like titanium? 

Dr. RicHarp MoLpENKE.—As far as I know, only pure 
iron is added to the misch metal, as they call it, and conse- 
quently the composition would be iron, cerium and several other 
metals of this group. 
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Considerations Affecting Brass Melt- 
ing in the Gray Iron Shop 


By R. R. Crarke, Seattle 


Melting stands high among the particulars of brass prac- 
tice. Representative experience will scarcely dissent from the 
opinion that inferior castings more frequently result from incor- 
rect mixing and melting than from all other causes combined. 
Molders make their own scrap; furnaces can make everybody’s. 

All reputable brass foundries appreciate the significance 
of melting and equip along the lines and policies dictated by 
experience. The iron shop making brass occasionally is not 
so favorably situated. Lack of time, knowledge ‘or inclina- 
tion sponsors neglect of the importance of melting and often 
forces the inevitable consequence in the castings. Discussing 
the question from the iron viewpoint, we can scarcely realize 
that exhaustion of detail so absolute to exclusive brass experi- 
ence. We shall, however, aim to cover the general features, 
hoping that those interested may be able of themselves to fill 
in the more important particulars. 

From a melting standpoint, nonferrous is by no means 
ferrous; neither is an alloy of either a combination of the other, 
nor is any alloy of any constituency identical with any alloy 
of any other composition or to any one metal element entering 
into the composition. Every metal element has its melting 
peculiarities in both single and combined state and these broad 
facts of difference are fundamentally requisite to results. With 
them iron men must strive to do as brass men do, recognize 
and reckon with these differences. 

The subject may best be discussed under its separate heads. 
First let us consider metal selection and mixing practice. Com- 
mon practice among iron men leans toward loose brass scrap 
of unknown composition and indefinite antecedents. This ten- 
dency is a bad one in that all the constituents in the different 
nonferrous alloys are not congenial to each other when thrown 
together in a conglomerated mass. Thus a quantity of loose 
scrap containing some yellow brass, some red, some Tobin 
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bronze, manganese bronze, Muntz metal, some phosphor bronze 
and some aluminum bronze for instance—and in indiscriminate 
scrap it is easy to find all these types of alloy—would make 
a bad metal to handle besides yielding physical properties in 
the casting entirely unfit for any practical purpose in general. 
Experienced brass men can fairly well judge brass scrap by 
color, fracture, etc., though the best brass foundries go farther 
than that through analysis in their laboratories. To the average 
iron foundry these advantages are denied so the better policy 
is to purchase and use selected scrap approximating known 
composition. It would perhaps be better still to purchase scrap 
brass ingot under analysis; this comes but slightly higher than 
loose scrap. In so purchasing, it is well to patronize reputable 
sources, since not all the firms making scrap ingot turn out 
a high grade product. Scrap ingot usually may be divided 
between that containing zinc or that high in zine and that 
including no zinc or low in zinc. 

Zine is highly determinative of certain alloy qualities. It 
controls color, density, toughness, malleability and cleanliness 
but loses out in hardness and in antifrictional qualities. Thus 
we want zinc in golden color metals, in most pressure metals 
and in the softer, tougher metals. But we cannot have much 
of it in the harder metals or in the bearing metals. On tin 
and lead we must rely for these respective requisites. 


If the iron foundries doing occasional brass work would 
keep two kinds of ingots on hand, the one inclusive and the 
other exclusive of zinc, and at the same time carry a limited 
stock of virgin copper, tin, lead and zinc they could approximate 
at reasonable cost a high grade alloy of most any desired con- 
stituency. They could do this by adding one or more new 
metals at the expense of others in the ingot as the case might 
require. Out of an ingot approximating copper 80, tin 10 and 
lead 10, which is an excellent bearing metal, they could by 
adding 90 pounds of copper and 10 pounds of zinc to 100 
pounds of the ingot realize a high grade red brass applicable 
to the average purpose. This metal would approximate very 


closely the formula copper 85, tin 5, lead 5 and zine 5, which 
is quite common and reputable in brass foundry work. 
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When loose and indiscriminate scrap must be resorted to, 
some effort at least should be made to pick it over and get 
the best for the more particular cases. The better grades of 
brass will usually be found in such castings as valve bodies, 
stems, disks, bonnets, glands, plugs or keys; and also in the 
better class of plumbing goods, in locomotive steam castings, 
and in most cases where the casting is known to have rendered 
some particular red brass service. 

In making up alloys from new metals altogether, the. order 
of adding the metals is important. The general and safe rule 
is to melt the copper to a fair liquid state, add the tin and 
lead and finally the zinc, stirring the bath well during the entire 
process of adding all metals. The zinc should be added in 
small rather than large pieces and thoroughly stirred into the 
bath. Though somewhat foreign to the subject, a passing 
glance at the more common metals used in brass alloys and 
their effects on each other might be worth while. These metals 
are copper, tin, lead and zinc. An idea of the function of each 
will appear in the following table: 


Pre- 
vailing Oxidizing Common 
Color property tendency Fracture Alloy Uses 
+ tin = pale hardne s strong fine cop. 80, tin 20 Bells 
cop. 83%, 
} tin 16% 
+ lead = grayish plastic s_rong medium cop. 70, lead 30 Bearings and 
| coarse cop. 59, lead 50 steam packing 
} + zine — yellow soft overcom: fine cop. 70, zine 30 Tubing, sheeting, 
} and by zine cop. 66%, ornamental and 
tough zine 334% rolling mill work 
| +tin-+ pale medium strong medium cop. 80. tin 10, Bearings 
| lead hard fine lead 10 
| and cop. 78, tin 7, 
H strong lead 15 
H cop. 80, tin 8, 
y 4 lead 12 
COPPER j + tin+ reddish medium controtled somewhat cop. 85, tin 5, Steam 
; lead + hard by zine crystal- lead 5, zine 5 pressure 
} zine = strong line cop. 86, tin3%, metals 
! and lead 3%, zine 7 
| tough 
| + tin + reddish hard, strong erystal- cop. 88, tin 10, Bushings. large 
zine = strong. and line zine 2 valves, gear 
tough proportionate cop. 87, tin 8, wheels 
to zine zine 5 
+ phos- pale hard completely fine cop. 90, These allo,’s are 
phorus brittle dominated phosphorus 10 never used except 
} by phos- cop. 85. as concentrates 
| phorus phosphorus 15 _to facilitate 
| introducing 
{ phosphorus into 
the different 
alloys 
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Contamination is a great evil in a brass alloy and of these 
contaminating metals none is more detrimental than iron. The 
eternal vigilance of the brass foundry man is required to keep 
iron strictly out of his alloys. From this simple fact iron 
foundries can learn a valuable lesson in the use for brass pur- 
poses of furnaces, ladles, gates, stirring rods, etc. 
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FIG. 1—A DESIGN FOR A SIMPLE CRUCIBLE-TYPE NONFERROUS MELTING FURNACE 


The second consideration is the melting medium. For 
brass melting we have as a possibility the use of crucibles in a 
pit furnace with either natural or forced draft. The air and 
oil furnace, the gas-fired furnace, the electric furnace and in 
some cases the cupola, also are employed. Pit melting with 
proper equipment is very efficient but at the same time expen- 
sive, due to the crucible item. It takes more than a mere hole 
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in the ground lined up with fire brick and connected with a 
stack to make a good pit furnace. Certain dimensions and rela- 
tions must be observed as shown in Fig. 1, which is taken from 
a very satisfactory furnace used by the author for years. Good 
practice in pit melting consists in a substantial bottom bed of 
coke, in keeping the crucible in a centrally standing up position, 
in being careful to keep the coke from covering or falling into 
the melting or molten metal and in protecting at all times the 
surface of this metal from the oxidizing influence of the atmos- 
phere and from the gases of combustion. One of the best 
known and efficient protectives against these is common char- 
coal pounded up into small pieces and placed in goodly quantity 
over the metal surface. Another common practice is to use 
pulverized glass which fuses and forms an almost seamless 
covering. 

Pit melting expense can be greatly reduced by proper 
care of crucibles. In this connection the following will be 
found valuable: ; 

1.—Crucibles should be kept in a warm, dry storage room. 

2—When not in use for any length of time they should be 
returned to this storage room. 

3.—They should always be properly annealed before entering 
the furnaces. 

4.—Proper annealing consists in a very slow raising of the 
temperature to at least 150 degrees Cent. The applied temperature 
should likewise be uniformly distributed. 

5.—They should be given careful protection in poking the fire. 

6.—Pigs or chunks of solid metal should never be placed in 
wedging form into crucibles. 

7—Heels of metal should not be permitted to freeze up in 
them. 

8.—Tongs should be made and kept in such condition as to 
lift the crucible without squeezing it unduly or at any one point. 

9—Using the top edge of a crucible as a lever fulcrum by 
which to lower heavy pieces of metal or throwing chunks of metal 
into crucibles carelessly is destructive practice. 

10.—Direct contact of flame on a crucible not annealed or on 
one in process of annealing is superlatively injurious. 

11.—When melting by air and oil, an end to be striven for is 
to avoid striking the crucible with the air and oil jet or flame. 
Such practice scores the crucible away rapidly. 
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Pit melting by gas instead of coke is quite practicable 
though dependent largely on facility and cost of fuel supply. 
Insofar as metal results are concerned there seems to be little 
if any difference. 















Air and oil melting is the decided tendency of the day. 
Properly executed it is an efficient and convenient method, com- 














: 
Yj 
A 
Zs 
pps 


LZ 


Correct Position Incorrect Position 
after Por Ser+/es after Por: Se/t/es 











FIG. 2—TEPFECT OF IMPROPER FIRING IN A CRUCIBLE MELTING FURNACE 


paratively inexpensive. There is much about it, however, to 
engage judgment and common sense. Primarily essential is 
proper and dependable auxiliary equipment. This lies at the 
very foundation of successful manipulation. Good air supply 
is represented by ample volume but not too great pressure. 

The proper flame, and consequently the correct propor- 
tions, of air to oil are best judged by color. A flame too 
white or clear or one tinged with green is oxidizing and decid- 
edly detrimental. Personally, we prefer a soft flame, clear and 
all but smokeless yet not absolutely void of a remote yellow 
suggestiveness. The temptation to conserve oil is always 
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strong but it is well to remember that oil is cheaper than 
metal when the conserving desire becomes unwisely active. 


Selection of the Furnace 

The different makes of air and oil furnaces are many, 
and for the most part reputable. In stating a preference we 
base our opinion entirely on the results we have obtained 
from the object of our partiality. Nor do we presume to inti- 
mate that, given the same careful study and attention for the 
same time, other makes of furnace would not have yielded 
results equally satisfactory. We prefer the Schwartz furnace 
because in our present position we inherited it, studied it and 
realized the very best results fromm it. With a Rockwell or a 
Monarch, for instance, we have little doubt but that we could 
have made a similar showing, as others have done with them. 
In every detail we have found the Schwartz eminently satisfac- 
tory and have melted all ktnds of alloys, of scrap and different 
metal elements with a very low percentage of impaired metal. 
For a long time now we have melted exclusively in Schwartz 
furnaces and cannot see that any other types of furnaces or 
methods of melting could have given any better results. They 
must, however, be given careful attention in which the following 
points are chiefly important : 


Furnace Operation 


1.—Keep them scrupulously clean. Slag out and clean well. 
after every heat. 

2.—See that no sutures or bare spots are allowed to exist 
in the lining. 

3.—Do not permit undue accumulation of slag on the molten 
metal. 

4—Watch the flame closely seeking to realize a good reducing 
flame not too violent. 

5.—Use a good grade of oil. 

6—Do not allow the air to be on while the oil is off. 

7.—In melting large heats change the position of the furnace 
frequently by rocking it. 

8.—Never expose the metal to the flame a moment after the 
proper metal temperature has been reached. Soaking metal is one 
of the primary evils of melting. 
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9.—Melt and dispose of the metal as quickly as possible. 
10.—Strive as far as practicable to keep charcoal on the metal 
surface, especially during the period from its first molten state up 
to its pouring temperature. 

11.—After the metal has been reduced to a fairly liquid state, 
open the furnace, skim off the accumulated slag and dross, throw 
on a good sized shovelful of coarse charcoal, and then restart for 
heating up to proper temperature. Other than this no interruption 
should occur in the melting process. 























12.—When transferring metal from the furnace to the mold, 
ladles should be clean, well preheated and the metal surface always 
should be covered with a fresh layer of pounded charcoal. 


The Electric Furnace 

Involving the essentials and meeting the conditions of 
orthodox doctrine in brass melting, the electric furnace repre- 
sents the ideal possibility. Though now beyond its experimental 
stage and making long strides toward a stable basis, so far 
as we have been able to learn, it has yet to attain its perfected 
practical state. When it does reach that point in dependability, 
in facility, in cost of upkeep and of melting, etc., all other 
methods, we believe, will become secondary considerations. 

Cupola melting has never been favorably considered by 
brass men. It is nevertheless possible and in some cases prac- 
tical. We have personally found it so in melting down foundry 
sweepings, screenings, etc., and we know high grade manganese 
bronze to have been made in the cupola. In making this metal 
the copper only was melted by cupola and the zinc stirred into 
the hot copper bath after the latter was drawn out into the 
ladle. It is scarcely necessary to add that only large heats 
were thus melted. 


Metal Temperatures and Protection 


Next we strike the question of metal temperatures and 
metal protection, the latter including the important question 
of fluxes and reagents. All these can be best considered 
jointly. The two great evils attending brass melting are 
oxidation and gas absorption. The former will be best under- 
stood from the statement of the fact that practically all known 
metals at certain temperatures combine rapidly with oxygen, 
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producing either an oxidized metal or a complete metal oxide. 
To oxidize really means “to combine with oxygen” and is in 
many respects synonymous with the common expression “to 
burn.” 

The difference between “oxidized metal” and metal oxide 
we observe as that between a metal only partially oxidized and 
one completely oxidized. In the one case we have as it were 
a “scorched” metal, in the other a metal completely burned to 
dross or ashes. Oxidation is a consequence chiefly of contact 
with the atmosphere which is a mechanical mixture of oxygen 
and nitrogen. Oxidation increases with temperature, with 
exposure and with time. To minimize oxidation in melting 
then means to get the metal no hotter than necessary, keep 
its surface well protected from the atmosphere and get it out 
of the furnace and poured on short order as soon as it is 
ready. Oxidation causes weak, drossy and spongy metal, wholly 
unfit for any general purpose. Many castings are lost and 
many others fail in service by it. 


What Gas Absorption is 


Gas absorption consists in the taking up of gases by molten 
metal at high temperatures and releasing them in the process 
of solidification. The active and expelling stage of these gases 
is strong in the plastic state of the metal and results in a most 
distressing honey-combed and porous effect in the casting. 
Though given considerable study by both practical and technical 
men, the nature and origin of these gases have not been defi- 
nitely determined or at least agreed upon. That they are allied 
more or less intimately with oxides and oxidation seems fairly 
certain since they arise from similar conditions and respond to 
like cures, in part at least. A fairly complete discussion of 
their nature, cause, prevention and remedy will be found on 
page 121 of the March, 1919, issue of The Foundry and those 
interested may find this discussion of value. It is only neces- 
sary here to remark that this condition is usually characterized 
by a swelling up of the gate head in cooling and follows such 
evils as poor grades and bad combinations of metals, dirty 
and slag-polluted furnaces, damp furnace and ladle linings, poor 
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grades of fuel, soaking the metal, and extremely high pouring 
temperatures. 

The rule is fairly general, though not infallible, that a 
correct pouring temperature will not seriously admit the evi! 
even though the metal at that temperature represent a reduc- 
tion from a higher one.Oxidation is the brass man’s inevitable 
curse. He cannot escape the atmosphere nor the chemical reac- 
tions it induces. True there is much he can prevent, but despite 
the greatest caution much will ever develop and remain to be 
cured. The cure lies in the fluxes which are of two kinds, 
neutral and active, representing respectively those that do not 
become a corporate part of the metal nor alter its inherent 
properties and those that do. Of the neutrals, the most com- 
mon are charcoal, plaster of paris, and common salt used 
principally as surface coverings. Personally we use nothing 
but charcoal and find that it proves amply sufficient. 


Function of Charcoal 


A word explaining its function is worth while. Charcoal 
is carbon and at its “kindling” temperature has a great affinity 
for oxygen. Oxides floating on the surface of the metal are 
combinations of oxygen and metal. The function and power 
of charcoal is to take up the oxygen of the oxide and leave 
the metal clean and clear. This it does admirably, besides 
forming a protective covering to exclude the atmosphere. 
Charcoal’s greatest value is in the burning which represents 
the chemical reaction or oxidizing process. Obviously ther 
the top of the metal in the ladle should be well covered during 
pouring, with charcoal in burning state. Once burned to ashes 
its function practically ceases. Our charcoal bill is always 
high but our castings are for most part sound. 

Active fluxes are sometimes referred to as reagents and 
deoxidizers. Always they are highly oxygenating substances. 
Most common among them are zinc, phosphorus, silicon, mag- 
nesium and manganese. But three of these will require com- 
ment here, they being the most widely used and covering 
general requirements. If we melt pure copper and pour it into 
molds, chances greatly favor its rising and flowing back 
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through the pouring gate, resulting in a porous and oxidized 
condition in the casting. If to this pure copper, we add 3 per cent 
of zinc, or 4% of 1 per cent of phosphorus, or a small amount 
of silicon the evils will at once be corrected. In the copper 
tin-lead alloys, zinc or phosphorus only are used, silicon being 
accorded no standing. Zinc is seldom used for deoxidizing 
purposes exclusively while phosphorus usually is. The reason 
is that in a great many alloys zinc is used for the quality it 
supplies and because its presence obviates the need of any 
further reagent. With phosphorus, this is not the case. It is 
used purely as a deoxidizer in those alloys from which zinc 
and its qualities are barred. Zinc quality is wanted in pres- 
sure-resisting metals, so it forms an equal part with tin and 
lead in the 85 copper alloy. It is not wanted in a bearing 
metal, so the 80-10-10 copper, tin, lead alloy is fixed up with 
from 0.5 to 1 per cent of phosporus. The use of both zinc 
and phosphorus in the same alloy is considered bad practice, 
especially high percentages of either. Used purely as a deoxi- 
dizer from 2 to 5 per cent of zine and from 0.25 to 1 per 
cent of phosphorus will suffice for the average purpose. 


Zinc and Phosphorus Burn Out 

With high temperatures and repeated remelting, both zinc 
and phosphorus burn out of the alloy. In melting all scrap 
it is therefore good practice to add small quantities, from 
1 to 2 per cent of zinc and 0.1 to 0.25 per cent phosphorus, to 
reciprocate that lost and control the oxides. In the case of 
zinc this is invariably our practice. Phosphorus is added to the 
alloy in the form of a concentrate which itself is an alloy 
of either phosphorus and copper or phosphorus and tin and 
known respectively as phosphor-copper and phosphor-tin. The 
use of either presupposes wideawake figuring. Phosphor-cop- 
per is usually copper 85 per cent and phosphorus 15 per cent. 
To get 1 per cent of phosphorus consequently means the use 
of 6 2/3 pounds of phosphor-copper ; and to make a 100-pound 
mix reading copper 79, tin 10, lead 10, phosphorus 1 requires 
copper 73 1/3, tin 10, lead 10, phosphor-copper 6 2/3 pounds. 
Relying on phosphorus as a cure-all for loose melting 
practice is bad policy and it should be resorted to at times and 
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in quantity only as unavoidable conditions require. Silicon 
is used almost exclusively with pure copper to reduce its gases 
and oxides. In practice we have never reduced its quantity 
to a percentage basis relying instead on judgment as influenced 
by varying conditions of melting and prompted by the appear- 
ance of the molten copper mass. The use of manganese and 
magnesium is not widespread. Charcoal is not a logical flux 
for aluminum which does better under chloride of zinc. 


The Question of Pouring Temperature 


On the pouring temperature depends largely the cleanliness 
and solidity of brass castings. No wide margin lies between 
a proper temperature and one too low or too high. Generally 
it is better to pour hot than cold, though the consequences 
of either extreme are equally distressing. From cold metal 
come bad shrinking, drawing, drossy and spongy metal and 
improper metal unions between different casting sections. 
From metal too hot arises the porous and honeycombed 
effect caused by the dreaded gases. 


To discuss pouring temperature at length is not within 
the province of this paper. In passing we pause to point out 
an important particular, namely that there is a heavy loss of 
temperature between the furnace and the mold with the mold 
the determinate point and that the more this loss can be 
reduced by well preheated and clean ladles, by rapid disposition 
of metal, etc., the better the results will be. It is a fundamental 
principle of good brass melting practice to get the metal no hot- 
ter than necessary and hold it no longer than absolutely 
required. 

Summing up this paper we note the following: 

1—Good metal is essential to good castings. 

2.—Unknown scrap indiscriminately used can never be trusted 
to produce a clean, solid casting. 

3.—Percentages of new metal along with scrap greatly improve 
quality. 

4—Whatever the melting method, dependable equipment and 
right ways of doing things are indispensable requisites. 
5.—Iron must be kept strictly out of brass. 
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6.—Brass can be melted by pit-crucible furnace, air and oil 
furnace, electric furnace and by cupola. Present day practice is 
largely air and oil. 

7.—Cleanliness of furnaces, ladles, etc., makes for metal quality. 

8.—Slag is distinctly detrimental. 

9.—Rapid melting and quick disposition of metal favors results. 

10—A reducing flame is a melting flame with a minimum of 
oxidation and represents correct proportions of air and oil at prop- 
er pressure. Its color is white, remotely yellow. 

11—An oxidizing flame melts and oxidizes seriously. Its color 
is extremely pale intermingled with green and the flame is very 
thin. 

12.—Good fuel is a melting asset. 

13.—Holding (soaking) metal in the furnace following its 
readiness is among the worst of evils. 

14.—Absorption of gases originates chiefly in high metal tem- 
peratures in the furnace and at pouring. Pouring. temperature 
is therefore an important item. 

15.—Oxidation derives mainly from atmospheric contact and 
increases with time, temperature and surface exposed. Its prevention 
lies in the protection given the metal surface and in the neutral 
fluxes. Its cure lies in the active fluxes or deoxidizers. 

16.—Charcoal has an indispensable value in preventing and 
reducing surface oxides. It should be generously resorted to as a 
covering. ; 

17.—Phosphorus, zinc and silicon are the more common deoxi- 
dizers. With pure copper any one can be used when not otherwise 
barred. Phosphorus and zinc are used chiefly for the alloys, the 
former occurring principally in those to which the latter is not 
included. In most any alloy not too high in zinc, copper 88, tin 10 
and zinc 2, for instance, a mere trace of phosphorus makes for 
cleanliness and solidity of the casting. 

18.—Lead and copper mix very imperfectly. Alloys containing 
more than 10 per cent lead should therefore be stirred vigorously 
in pouring to insure a uniform mixture. 

‘19—To slag out furnaces use lime, fluorspar, soft coal, oyster 
shells or common charcoal. 

20.—Alloys containing phosphorus sand-burn the casting severe- 
ly if poured too hot. 

21.—Furnaces slag out well with lime, fluorspar, soft coal, char- 
coal or oyster shells. 
22.—Prevention in melting is better than cure. 


Weeks’ Electric Rotating Furnace as 
Applied to the Brass Foundry 
Industry 


By F. J. Ryan, Philadelphia 


Philadelphia in 1908 saw the birth of the rocking electric 
furnace idea applied to the problem of brass, zinc and non- 
ferrous alloys. To Charles A. Weeks, a Philadelphian, must 
go much of the credit for both the conception and the solution 
of the problem because of his untiring efforts in the face of 
unusual obstacles. 


To see how clearly Mr. Weeks seemed to have sensed a 
solution of the electric brass furnace problem, we have only to 
inspect the equipment shown in Fig. 1 which might readily 
be mistaken for a photograph of a modern installation, whereas 
it was taken nearly 10 years ago at the works of the General 
Electric Co. where Mr. Weeks carried out many tests in co- 
operation with the designing engineers of the same organization. 
Some of the zinc ingots produced can be seen on the plat 
form at the side of the furnace. Comparison-of the origina! 
furnace with the present design as shown in Fig. 2 shows only 
a general refinement and solution of operating, and mechan- 
ical problems without radical changes in the basic thought. 


Two Vital Problems 


Brass melting presents two vital problems: Segregation and 
volatilization of zinc. 


Segregation results from the different fusion or melting 
temperatures of the different alloys. In other words if you 
have three alloys, each with a different melting or mixing point, 
you will find that at the time when the material with the lowest 
melting point has become liquid, the other two are still slug- 
gish and will not combine unless some method of stirring is 
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resorted to. On this account in a still bath hand stirring or 
rabbling must be resorted to, or else sufficient heat to bring all 
the constituents to the combining temperature must be applied. 
In such cases, however, the zinc has reached a point where it 
becomes volatile and a large part passes off as gas. 

A solution for this condition in an electric furnace is 
automatic stirring whereby the surface exposed to the arc is 
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FIG. 1—WEEKS’ ELECTRIC ROTATING BRASS FURNACE OF AN EARLY TYPE 


continually changed. The revolving furnace is designed to 
accomplish this result. 

It has always been recognized that a great advantage would 
be gained if the heat could be applied at both the top and 
bottom of the charge. Mr. Weeks seems to have secured this 
result in his first experimental furnace. He secured both the ' 
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result mentioned and obtained a mechanical means of stirring 
the bath. 






How Bottom Heat is Secured 










The application of bottom heat is obtained through the 
absorption value of the refractory lining; that is, the lining 
section exposed directly to the electric arc absorbs a large 
amount of heat and when this in turn becomes the hearth as 
the furnace rotates, it gives out the absorbed heat to the charge 
from the bottom. With the steady alternation of the hearth 
‘against the charge there is a continual application of heat. 
While this alternation is going on, the charge is stirred by the 
movement of the furnace body. Further, by the alternation of 
the exposed’ refractories, the wear from burning or fusing from 
the high heat of the arc is reduced to a minimum. 






























Briefly, without going into technical results which cover a 
wide field and would take a large amount of space, it can be 
seen from practical observation that through the simple dis- 
covery of Mr. Weeks, important problems in the field of brass 
foundry melting have been solved, at least until such a time 
as’ our. ever changing mechanical and chemical applications 
bring to us some new discovery. 

In the following paragraphs will be reviewed briefly the 
principal details in connection with the construction and method 
of-operating this equipment. 


Furnace Lining 


_All available refractory materials applicable to this type 
of furnace equipment have been experimented with and while 
fair-success resulted from the use of 9-inch clay blocks with a‘ 
6-inch layer of electrically fused magnesite mixed with china 
clay and boric acid, it was finally decided to recommend for the 
present a special silica lining. 

The blocks composing this lining are reduced to a mini- 
mum with a proper allowance for shrinkage. Actually, the 
circular section is composed of six interlocking blocks capped at 
each end with a solid capping piece. Between the shell and the 
lining is placed 2 inches of insulating material in a loose form 
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which allows for the expansion of the main lining and reduces 
radiation to a minimum. 

By constructing the lining in this manner, quick replace- 
ment is made possible and a large percentage of the checking 
wear eliminated as would be the case in a lining composed 
of small brick. F 

From the reports received from a large manufacturing 
concern in this country, the writer has every hope that 
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FIG. 2—IMPROVED DESIGN OF ROTATING ELECTRIC BRASS FURNACE 


within a short space of time it will also be possible to supply 
a lining of magnesite blocks made under a special process in 
the same form as the present lining. Experiments so far car- 
ried out show promising results. The furnace of course, can 
be lined with any other materials chosen by the operator. 


Electrodes 


Graphite electrodes are. recommended on account of their 
current carrying capacity and lightness which allows for ease 
of handling and cuts down loss in breakage. The furnace 
however, can be adapted to the use of carbon electrodes where 
desired. 
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One of the chief radical changes from the original furnace 
design is the method of taking power into the furnace. In 
previous designs it has been necessary to have objectionable 
overhead swinging cables to allow for the movement of the 
furnace drum. Such construction causes loss in voltage on 
account of excessive length of cable and necessitates a very 
much greater amount of room for installation than is necessary 
under the design submitted, whereby the current is taken in 
through a shoe at the bottom of the furnace out of the way of 
the operator. This also allows for the placing of the trans- 
formers close to the furnace. 

In this type of construction it also is not necessary to dis- 
connect the cables when the furnace body is removed from the 
rollers for relining. 


Mechanical Operation 
Briefly the furnace, as will be noted from Fig. 2, is a 
circular steel drum located on four rollers with double gearing 


at each end of the drum connected with a driving shaft at 
the rear. The shaft is connected to a gear reduction to allow 
for two complete revolutions per minute. By a special method 
of automatic switches the drum can be rotated to any per- 
centage of its circumference at the will of the operator, a 
special control making it possible to set operation at any given 
point. 

Water connections are made through permanent entrance 
from below to a sliding water jacket which allows for a larger 
flow or cooling capacity at a low pressure, and also eliminates 
flexible and overhead piping. 

The electrodes, it will be noted, are driven by a wheel 
stationed at the axis of the furnace, making no movement on 
the part of the operator necessary except a gripping of the 
wheel, and allowing the motion of the furnace body to take 
care of the necessary movement. 

Both the electrode clamp and the electrode socket at the 
entrance of the furnace are water cooled at both sides of the 
furnace. 

On account of the method of lining and the general 
simple construction of the furnace it is possible to put in a 
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door of practically any size necessary to meet operating 
conditions. The pouring spout is located at a point whereby 
it is possible to entirely empty the full charge of the furnace 
with a spout movement of only 234 inches. If necessary as 
in ingot pouring for the rolling of copper or brass sheets, 
a connection can be made to the rear driving shaft whereby the 



































FIG. 3—A TYPICAL THREE FURNACE PLANT 


ingot carriage will be synchronized with the movement of the 
furnace spout. 

Fig. 3 shows a typical layout of three 1-ton furnaces. 
It is included to show the possibilities of installation of this 
type of furnace. When it is realized that each one of these 
furnaces would have a capacity of 20 heats per day of 24 
hours, giving a total daily capacity of 60 tons within approxi- 
mately a floor space of 60 x. 60 feet, it will then be appre- 
ciated what this development has made possible in the way of 
increasing plant capacity without the necessity of additional 
floor space. 


Theoretical Advantages 

It may be well to mention briefly the theoretical advan- 
tage that the electric furnace has over the ordinary oil-fired 
furnace. Operations and experiments have proved that such 
is the case, but the theory is also interesting in that it shows , 
that we have not yet reached the ultimate possibilities which 
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will come when the art has been finally snags to its 
highest point of efficiency. 

The electric furnace may be made practically a sealed 
instrument preventing the access of air which means that so 
long as the vapor pressure of zinc in the charge does not 
exceed atmospheric pressure, the maximum possible loss of 
zinc must be the furnace fuel of zinc vapor. 

At the usual pouring temperature of a 20 per cent zinc 
brass each cubic foot of gas saturated with zinc vapor con- 
tains approximately 0.025 pound of zinc. In a perfectly closed 
electric furnace of 150 .cubic feet capacity (one of Weeks’ 
experimental furnaces) heated uniformly, the maximum loss 
due to volatilization would be 3.75 pounds zinc; and this 
would be practically independent of the total amount of brass in 
the furnace, and also independent of the length of time the 
metal was kept at that temperature. With a 2-ton charge 
the loss would be 0.094 per cent. Similarly the loss of zinc 
from a 40 per cent zinc brass at its usual pouring temperature 
would be somewhere near 0.12 per cent. The loss of copper 
would be negligible so far as volatilization is concerned. 

On the other hand, we have seen that the fuel-oil fired 
furnace requires that some 10,000 cubic feet of hot combustion 
products leave the furnace for each 100 pounds of red brass 
melted. If these gases left the furnace saturated with zinc 
at the final pouring temperature, they would carry with them 
many times the amount of zinc originally charged. Fortu- 
nately the gases do not by any means all leave the furnace 
saturated with zinc at the final pouring temperature, not even 
the gases towards the end of the heat, since with a uniform 
gas velocity the gas does not remain in the furnace for more 
than a fraction of a second. But if brass in left is an oil- 
fired furnace, under blast, after it is ready to come out, it does 
certainly follow that the zinc percentage in the melt will drop 
off at an alarming rate. 

The same arguments might be used in comparing oppor- 
tunities for oxidation. Considering both practices in prac- 
tical operation, it is quite certain that the electric furnace 
has the decided advantage. 
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It can therefore be seen that the possibilities of a fur- 
nace of the design submitted operating on brass has tremen- 
dous possibilities in connection with the saving of zinc that 
is now being lost through volatilization. 

Results already accomplished on material such as electro- 
lytic copper show a loss not exceeding 0.75 per cent and in 
high zinc mixtures the losses run anywhere from 1% to 3% 
per cent varying with the zinc contents. 

Theoretically and practically there is no loss in copper, 
but in actual practice small amounts become impregnated with 
the lining or pass off in the slag. 

In closing the writer would like to explain the apparent 
lack of submission of technical-data supporting the claims 
made herein. This is intentional for the reason that the usual 
brass foundry problem is individual and not collective. For 
instance, the average brass foundry in the Detroit district 
catering to the automobile.trade may be using mixtures which 
would be quite different from those that would be used in the 
Philadelphia foundry catering to the shipping industry, and as 
the user will want to know the operating conditions surrounding 
his own problem, it was decided to make the paper general. 

It might also be mentioned: that guarantees of operation 
are many times confusing. By this statement it is not meant 
to intimate that engineers or manufacturers misrepresent their 
product, but to point out that they are highly specialized in 
the handling of their own individual product, whereas the in- 
stallation must be adapted to a human organization and into 
problems of general metallurgy enters more human _intelli- 
gence and co-operative ability than probably in any other. 
Although a special trained corps of experts may be able 
to produce specific results, this is no guarantee that the ulti- 
mate customer will obtain these same results unless‘ the organ- 
ization is always available for co-operative work. 

In other words, the engineer or engineering contractor 
should take. a new place in general industrial operations. 
The mere design and installation of equipment should not 
sever his relations. The practical man recognizes the neces- 
sity of the expert to his organization and the expert should . 
recognize and promote closer relations with the practical man. 





The Care of Foundry Equipment 


By G. L. Grimes, Detroit 


Many foundrymen own automobiles. What is their atti- 
tude toward properly caring for them? It will be admitted 
that most of them, if they oil their cars themselves, attend 
to the parts most accessible. They place oil in the crank 
case of the motor and screw up the grease cups on the 
springs because these parts are conveniently near at hand. 
Many of us have had the speedometer stop working and 
have been told at the repair station that the lower end had 
riot been lubricated. 

Although the motor car has to contend with the dust of 
the road, it operates under far better conditions than obtain 
in the average foundry where dirt and grit attack the bear- 
ings of equipment. Most men make it their business per- 
sonally to see that their automobiles are oiled, but how many 
give as much thought to the care of their foundry equipment? 


Machines to Offset Labor Shortage 


It is generally expected that there will be a large exodus 
of foreign labor and probably comparatively little immigra- 
tion. The second generation of foreign labor does not care 
to go into the foundry but prefers the machine shop. With 
the decrease of labor and the increased demand for better 
output, combined with the growth of the idea of the con- 
servation of material and resources, the foundryman faces 
new conditions and must develop new methods and pro- 
cesses by which he can elevate the plane of his profession 
and make up for the shortage of men by the installation of 
more machinery. The addition of machinery brings with 
it the problem of maintenance. 

In the future will manufacturers consider the foundry 
a necessary evil while they take great pride in the machine 
shop? The writer hopes not. Manufacturers realize that 
ther have made an investment for capital account when 
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they buy a lathe or milling machine for the machine shop. 
They install it in a clean, well lighted shop. Each oper- 
ator is required to keep his own machine clean and many 
shops allow special time for this purpose. Machinists are 
trained to oil their own machines, and a man is made re- 
sponsible for oiling the lineshafts and motors. A _ tool 
room, with the best mechanics in the shop, is usually pro- 
vided. to repair the equipment when it breaks down. 

Many of the automobile machine shops have extra ma- 
chines so that in an emergency a new machine can be 
substituted quickly and production continued. The ma- 
chine that is taken out is turned over to the tool repair de- 
partment and properly repaired. 


Foundry Machinery Often is Neglected 


But this policy does not seem to hold true in regard to 
foundry machinery. In many cases, the machinery is pur- 
chased, and no more attention is paid to it as long as it 
runs. The foundry process is a dirty one. The sand and 
dust that flies when the molds are being shaken out covers 
everything in the foundry, and many foundrymen act as 
if it is useless to attempt to keep machinery clean. When 
installing equipment, many neglect to provide a proper 
place for it. Think of installing a motor driven air com- 
pressor in the dust of the cleaning room! But it is done. 

Some foundrymen allow the night gang to shovel the 
sand back, eovering the molding machines so that the 
operators have to dig them out every morning. This de- 
lays production and damages the machines. 


Did Not Want to Pay for Own Carelessness 

A steel foundryman called the manufacturer of his sand 
mixer and claimed it would not work properly. The 
equipment manufacturer found that the main bearing had not 
been oiled and the brass was nearly worn out, yet the 
foundryman wanted it replaced free of charge. 

If an automobile begins pounding and the garage man 
has to put in new rods or bearings, the owner does not 
expect him to replace the parts and throw in the labor: 
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because the machine was purchased from him. Moreover, 
does the foundryman replace free of charge castings that 
are defective through no fault of the foundry? In other 
words, are machine scrap castings replaced free of charge? 
Of course not. 

Manufacturers with machine shops frequently install 
highly specialized automatic machines to save seconds when 
finishing large quantities of pieces. There is an automatic 
molding machine that is faster than any other machine on 
the market, yet few foundrymen will use it because they 
will not give the machine and the equipment the care 
that the machine shop would give an automatic as a matter 
of course. 


Equipment Changed with Superintendent 


The change in foundry methods caused by the introduc- 
tion of machinery is calling for mechanical training that was 
not necessary with the old floor methods. Too many 
foundrymen depend on their hunches that the equipment is 
all right or not. Often when foundry superintendents and 
foremen are changed, the entire equipment is changed. This 
is an economic waste which reacts seriously on the in- 
dustry. Equipment is often condemned when it only needs 
a little intelligent care. 

One example is typical. During a call at a foundry, a 
well known power rock over molding machine was con- 
demned because it would not rock over. The handle for the 
3-way operating valve had come off and had been replaced 
improperly so that the valve seemed to be leaking all the 
time through the exhaust opening on the valve. Some- 
body had screwed a pipe plug in the exhaust opening and 
there was no way to let the air out of the cylinder to 
complete the rockover. It was repaired in five minutes, 
but the machine had been discarded for months because 
there was no upkeep man with sufficient intelligence in the 
foundry to fix it. The average foundry depends on the handy 
man flask carpenter to oil and repair the machinery. It is 
absurd to think that the flask carpenter can take care of 
the electric crane, air compressor, sand cutter and molding 
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machines. In the first place he does not have time, and 
in the second place he seldom has had the proper training. 


Idle Machinery Should be Protected 


Many foundries buy equipment for certain work and 
when that is completed, the equipment is taken out into the 
back yard and allowed to rust. When it is needed again 
it is found to be ruined. A little care in covering it up and 
slushing with grease would save thousands of dollars every 
year. 


Others, when their molding machines are out of service, 
allow bottom boards, old shoes, shirts and all sorts of trash 
and dirt to accumulate on them. When a job comes that 
could be run on the machine, it is too much bother to dig it 
out. ; 


The logical and cheapest way to reduce the foundry- 
man’s worry is to hire a competent master mechanic or up- 
keep man to look after the mechanical details of the equip- 
ment in the foundry, as is done in rolling mills, machine 
shops, paper mills, etc. 

The combination of foundry sand, dust and oil is real 
dirt. The man who works in it and who takes care of the 
machinery properly is entitled to a fair wage. The man 
who knows the condition of all equipment and can head off 
trouble in the foundry is a valuable asset to a foundry. 

With the installation of sand handling machinery, con- 
veyors, etc., where the breakdown of one conveyor shuts 
down the whole foundry, managers are beginning to realize 
that upkeep is as important in the foundry as in the machine 
shop. However, the large er of foundries have not 
yet reached this point. 


Overruled Mechanic; Plant was Shut Down 


A man who has given his whole thought and training 
to this class of work can tell how and when to look for 
trouble. For example, a master mechanic of a foundry 
equipped with conveyors, and other mechanical equipment, 
asked to have the foundry shut down on a Saturday, about 
the fifteenth of May, as he did not think the conveyor ' 
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would run longer without certain repairs. The production 
manager decided that the plant could not shut down then, 
but agreed that the work could be done during the Decora- 
tion day lay off. The conveyors broke down on the Wednes- 
day following May 15, causing a loss of production of two 
days instead of the half day, as suggested by the master 
mechanic. Needless to say, after this experience when this 
master mechanic thinks repairs should be made, they are 
made. 

Fully 95 per cent of the trouble with foundry equip- 
ment is due to improper lubrication. Where it is possible 
heavy grease should be used on revolving shafts as it will 
form a collar of grease outside the bearing, making the 
finest dust protector possible. On some sliding surfaces on 
handrammed molding machines, ordinary plumbago or facing 
makes an excellent lubricant as the sand does not stick to it. 
One superintendent experimented with different oils on his 
molding machines and found that the fuel oil used in 
melting furnaces washed the sand out of the sliding surfaces 
and had enough body to properly lubricate the surfaces. 


Uses Novel Method to Insure Oijling 

The complaint is heard that the men do not seem 
to take the interest in their work they formerly did. In 
order to have some check on the man in care of machines, 
one foundry has installed a watchman patrol system with a 
key at every important bearing, machine and motor. ‘The 
oiler carries the clock, which he must ring at every sta- 
tion. By this clock record, the superintendent at least 
knows that the oiler has visited each place. 

When a molding machine is out of service in this 
plant, it is cleaned up and boxed to protect it from dirt. 
The boxes are arranged to be easily taken apart and stored 
when not in use. 

An automobile foundry realizes that the operators do 
not take care of the machines or patterns properly, so when 
the day’s work is finished, one man blows off, cleans and 
oils the molding machines. A second man cleans the pat- 
terns and puts a tarpaulin over the machine so the dust will 
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not get into the machines. These measures insure that the 
machines will be ready next morning for the scheduled 
production. 

Foundrymen often operate equipment carelessly and 
then call for the maker to send an expert. The expert 
oils the machine, or renews a hose and the equipment is 
in service again. A competent master mechanic or up- 
keep man may reduce the number of useless trips of ‘the 
manufacturers’ experts. Often the foundrymen expect the 
equipment manufacturers to stand the expense of these trips. 

When an automobile is stalled outside of town, the 
owner does not expect the garage man ‘to tow it in without 
charge. The service expense: of the foundry equipment 
manufacturers is one of the large items of. the cost of 
equipment. 


Equipment Men Eager to Help 


The equipment manufacturers have experts traveling 
through the country, and for their own information, as 
well as to be of service to foundrymen, they would like 
very much to inspect from time to time the machines in 
service. They would do this gladly free of charge if they 
were allowed in the plants. Many purchasing agents do not 
allow the manufacturers’ experts to examine equipment, 
even though in many cases thousands of dollars would be 
saved for equipment manufacturers and foundrymen if the 
experts were allowed to give needed assistance and advice. 

With proper care, equipment lasts longer and_ the 
renlacement costs are less. When equipment is not prop- 
erly cared for, it may run a long time before it breaks down, 
but with a lowered output. The saving in labor costs 
effected by the increased production of all kinds of 
foundry equipment when operating properly more than 
pays for an expert maintenance department. 

Promises can be kept; the product will be improved; 
labor costs will be reduced; the first cost of equipment will 
be reduced; and the life of all foundry equipment will be 
increased. 








The Economical Control and Han- 
dling of Patterns in a Large 
Foundry 


By Watter D. Jones, Canton, O. 


Every foundryman knows the problem presented in at- 
tempting to deliver the pattern and the core boxes to the 
foundry on time, correct according to the blueprint, and in 
relation to the promise date of shipment; to return them to 
the pattern storage the instant the foundry releases them; and 
to properly place them in the pattern storage section and shelf, 
where they will be found when wanted. The familiar sight of 
hundreds of patterns littering and cluttering up the passage- 
ways in and around the foundry and the oft-repeated abili as 
to why a pattern is there or is not there, as the case may be, 
is sufficient to recall to the mind of all the confusion which has 
existed and exists in most of our foundries today. 

A complete description of the methods adopted at the plant 
of the Canton Steel Foundry Co. together with cuts and illus- 
trations of forms, etc., appeared in the May 15 issue of The 
Foundry. Anyone whose interest is aroused in this brief outline 
of our pattern control system, is referred to the article men- 
tioned. The photographs of the various forms used will help 
to make clear the explanation of our system here offered. 


Offices Are Concentrated 

The development of the plan made it necessary to bring 
together the various offices so as to co-ordinate the work. 
Therefore, a very important link in the chain is the arrange- 
ment of the offices of the superintendent, order, production, 
dispatcher and checker which are located in the main pattern 
storage building. The pattern shop is adjacent to the pattern 
storage building. The arrangement of these offices permits 
of’ easy access to one another with a minimum loss of time. 
Immediately outside of the checker’s room is the active floor. 
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This is so called on account of the fact that here are stored all 
patterns which have been checked and sketched and which are 
waiting their turn to be sent to the molding floor of the foundry. 

All blueprints are filed in the sketch room where they 
are available for reference. The official list of patterns is very 
much the same as that of other foundries and serves the 
purpose of locating the section and shelf where the pattern is 
stored. Before the order is written, the pattern storage sec- 
tion and shelf are shown on the customer’s purchase order. 
This information is in turn copied on the regular order blank 
as well as the operation cards. If the index shows that the 
customer’s pattern is not in storage, the production depart- 
ment is immediately notified, which in turn takes the ques- 
tion up with the customer and follows the matter until the 
pattern is received. The dispatch clerk is notified upon arrival 
of the pattern. 

Movement of-Patterns Through Plant 

The cycle of movements of the patterns for each order are 
four. These movements are as follows: 

First: The patterns are removed fromthe pattern storage 
to the sketch and checking room. 

Second: The patterns are checked and sketched and re- 
moved to active floor. 

Third: The patterns are transferred to the foundry to be 
molded. 

Fourth: The patterns are returned to pattern storage sec- 
tion and shelf after being released in the foundry. 

At the time the order is received it is known that each 
pattern called for on the order must go through these four 
operations and it seems to be the best practice to write the 
operation cards covering these movements at that time. These 
cards are then held until the order is ready to go into the 
foundry when they are released to the various departments 
as outlined in the following paragraphs. 


How Operations Are. Recorded 
The method of recording these operations is as follows: 
The sticker (master copy) has provision for four orders, size 
13 x 8 inches, the sheet being in effect four reproductions of — 
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the same form separated by pin hole perforations. After the 
four orders are recorded the sheet is complete and is then 
used as a master copy on the duplicating machine for repro- 
ducing the other four copies. The forms, 6% x 4 inches, are 
then detached and made into sets. The sticker is further 
reduced, the actual size when placed on the pattern being 4 x 3 
inches. Each set has five cards, four of which cover the 
movements of the pattern which comprise the cycle described 
in previous paragraph, and the fifth being a record card on 
which these movements are recorded. 

Each of these forms contains the same information, includ- 
ing the date entered, job number, order number, name of cus- 
tomer, customer’s order number, pattern number, storage, 
section shelf, description, quantity ordered, promised date of 
shipment, special steel (if called for), number of core boxes, 
and classification. 

The operation cards referred to and the purpose they 
serve are as follows: 


1. Pink transfer card. It routes the pattern out of 
the main storage. This card is replaced on the pattern 
after the pattern has been sketched and checked and re- 
mains on the pattern until the pattern is sent into the 
foundry. It is removed at that time and returned to the 
control desk and serves as a notice to the dispatch clerk 
that the pattern has been sent to the foundry. 

2. Sticker—The sticker is shellaced on the pattern 
after the pattern has been checked and sketched. By 
means of the sticker the pattern is identified on its 
arrival in the foundry by the foundry foreman and is as- 
signed to the molder. 

3. Mold Card.—This card is sent to the foundry 
clerk at time pattern, is sent to the foundry. On it the 
time of molding the pattern is recorded. 

4. Green Transfer Card Which Accompanies Mold 
Card.—This card is tacked on the pattern when the job is 
completed in the foundry by the foundry checker. It 
covers the return movement of the pattern to the pattern 
storage. 

5. Pattern transfer record sheet which is kept in 


control desk. 
The operation of the system is under the control of the 
production manager. It is in the dispatch office, however, 
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where the actual movement of pattern is controlled. The 
dispatcher keeps all operation cards in a desk which was de- 
signed especially to meet this particular problem. The desk 
has six filing units, and each unit has 24 leaves, four clips on 
each leaf. The lower section consists of four drawers 
divided into sections and provided with numerical tabs from 
one to 300,000. (Nothing below the even hundred is recog- 
nized in the index.) It first must be understood that each order 
has a promise date of shipment on it which is also’ shown 
on all of the operation cards. It is a standing order in our 
shop that the patterns must be sent to foundry and work started 
at least three weeks before shipping date shown on order, and 
unless definitely ordered otherwise, this procedure is followed. 
The dispatcher files all operation cards according to the 
date they must be sent to the foundry. Three days before this 
date the dispatcher releases the first operation card. This 
card is an order to the pattern storage foreman to send the 
particular pattern called for to the checking room. The dis- 
patch clerk inserts the date in space provided on pattern trans- 
fer record and files it according to pattern number in the active 
pattern file. 

Immediately after the pattern has been sketched and 
checked the chief checker obtains from the dispatcher the 
sticker and pastes it on the pattern. The sticker shows the 
number of core boxes and loose pieces required so that this im- 
portant feature can be checked upon arrival into the foundry. 
At the time of checking, the loosé pieces are nailed in proper 
places on the pattern. The dispatch clerk withdraws the record 
card, inserts the date pattern was checked and refiles the 
record card. 


Outlining Provision of Patterns for Next Day 


The pattern is then sent to the active floor where it 
waits its turn to be sent to the molding floor. Before the 
close of each day, the dispatch clerk hands to the pattern 
storage foreman a list of the patterns which are to go to the 
molding floors for the next day’s work. This list is built up 
in diary form by the dispatch clerk currently. At the same 
time the dispatch clerk sends to the foundry clerks of the 
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various floors the corresponding mold cards together with the 
“return” card (No. 4 of the set, green). These cards are filed 
in the offices jointly occupied by the foremen and foundry 
clerks of the respective molding floors so that the foremen and 
clerks know at all times the work in hand and ahead, and can 
plan accordingly. As the patterns are tallied out into the 
foundry the dispatcher inserts the date on the corresponding 
record cards. The dispatcher is able to get an absolute check 
as to whether the pattern storage foreman has sent the correct 
number and the right patterns into the foundry by means of 
the pink card (No. 1) which remains on the pattern until the 
pattern is sent into the foundry and is then detached and 
returned to the dispatch clerk who in turn checks it with the 
daily list, to see whether the work is properly performed. 

As fast as the patterns are released by the foundry they 
are returned to the pattern storage, and on arrival there, they 
are returned to the proper section and shelf. The green card 
is then detached and forwarded to the dispatch clerk who again 
refers to the record card and inserts the date that the patterns 
were returned to storage and removes the record from the 
active pattern file. This card is then sent to the production 
office where it is filed according to pattern number as a perma- 
nent record. All of the other cards are destroyed as the 
operations are completed. This completes the cycle. 


Advantages of Filing System 


One word in regard to what is accomplished by filing the 
record card according to pattern numbers. In the opinion of 
the writer, it is important to have some method of bringing to- 
gether by pattern number, all of the orders on which the pattern 
must work. This method insures that the pattern is molded 
in sequence according to the production schedule and promise 
of shipment date. Moreover the pattern is not returned to 
storage until the production cycle for orders in hand calling 
for this pattern are completed. Also, by this method, it is 
possible to plan in advance for changes which are sometimes 
necessary to make on the pattern. 

Under the plan the dispatch clerk first files the record 
card by pattern number. He is therefore immediately in pos- 
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session of the vital information as to whether the pattern is 
tied up on other orders; whether the volume of orders calling 
for a particular pattern warrant the making of an additional 
pattern; and which of all the orders calling for the pattern 
should be given priority. In addition, the active pattern file 
reveals automatically the active orders in the foundry, the date 
the patterns were sent to the foundry and the order became 
active, and the location of the pattern at all times. This file 
record is a very simple one and can be expanded to. take 
care of an unlimited number of patterns. 

Much of the lost time in foundry production is directly 
traceable to improper and careless handling of the patterns. 
What this company has attempted to do is to reduce the prob- 
lem to a standard practice. The best proof that can be offered 
as to the merit of the plan outlined in meeting the problem at 
this plant lies in the different attitude of the men who do the 
work. We now have intelligent direction, awakened and keen 
interest, and mind work instead of tongue work. We get facts 
instead of alibies. 








How to Secure Best Results in Com- 
bining Hoisting Apparatus With 
Molding Equipment 
By W. C. Briccs, New York 


In preparing this paper, the writer’s underlying thought 
has been to suggest a means for solving some of the difficult 
problems*of foundrymen who are trying to systematize their 
work and costs; to assist in placing the work in the foundry 
in the hands of the man who will produce the largest ton- 
nage of any particular class of work; to aid in the difficult 
problem found especially in jobbing foundries of trying to 
make castings from patterns from which only a few castings 
are required on molding machines; and also to distribute 
the work in the foundry where the crane or hoist facilities 
are best suited for handling the work. 

Foundries can be divided into at least four distinct types, 
namely, gray iron, malleable iron, steel and bronze and alumi- 
num. Each type can be‘classified into a number of types 
based on the size and kind of castings made. Many foundries 
of each classification may make castings of a similar character 
continuously. *Even in this class of foundry the system out- 
lined in this paper can be applied with some degree of 
heipfulness. 

It is a comparatively simple matter for engineers to de- 
sign and lay out a foundry to make the same kind of work 
continuously. The scheme outlined is intended to suggest 
methods that will assist the larger number of foundrymen 
who make a variety of sizes and weight of castings. 


Labor is Big Problem in Foundry 


The question of labor cost is more and more becoming a 
big problem with all foundrymen and exists from the time 
the raw materials arrive until the finished castings are 
loaded. In order to reduce the number of common laborers 


408 





XU 








XUM 


Hoisting Apparatus and Molding Equipment 409 


to a minimum, designers give entirely too much consideration 
to the handling of raw materials, loading of castings, etc., 
where the total pro rata cost per ton is a much smaller fac- 
tor than the skilled workman’s time on the molding floor. 

This, of course, is not true in all cases, but is apt to be 
true in the case of the jobbing foundry where the owner or 
engineer has in most cases failed to find a means for making a 
layout of the foundry with foundry floors, cranes, hoists and 
molding machines so combined that they are adapted to- handle 
to the greatest advantage a predetermined class of work. 

If, however, each pattern when received is placed in a 
definite classification as outlined in the following table “it will 
be possible to use*hand molding and hand lift where it can be 
used with the highest efficiency, and hand molding and crane 
equipment where it will be more efficient, and likewise machine 
molding and hand lift where these factors can be combined to 
produce the largest tonnage. 


Hand Molding 


Machine Molding 


Class SizeofFlask Hand Lift Crane Lift Hand Lift Crane Lift 
1 18x 18x6 1—HMHL 1—HMCL 1—MMHL 1—MM€L 
2 18x 18x12 2—HMHL. 2—HMCL 2—MMHL 2—MMCL 
3 24x 24x6 3—HMHL 3—HMCL 3—MMHL 3—MM€EL 
4 24x 24x12 4—HMHL. 4—HMCL 4—MMHL 4—-<MMCL 
5 24x 30x6 5—HMHL* 5—HMCL 5—MMHL:- 5—MMCL 
6 24x 30x 12 6—-HMHL 6—HMCL 6—MMHL 6—MMCL 
7 36 x 36x 6 7—HMHL 7—HMCL 7—MMHL 7—MMCL 
8 36x 48x8 S—HMHI. 8—HMCL 8—MMHL 8—MMCL 
9 36 x 48 x 12 9—HMHL 9—HMCL 9—MMHL 9—MMCL 

10 48x 48x8 10—HMHL 10—HMCL 10—MMHL 10—MMCL 

11 48x48x12 11I—HMHL 11—HMCL 11—MMHL 11—MMCL 

12 48x60x12 12—HMHL 12—HMCI. 12—MMHL  12—MMCL 

13 60x60x12 13—HMHL 13—HMCL 13—MMHL 13—MMCL 

14 60x72x12 14—HMHL 14--HMCL 14—MMHL 14—MMCL 


Tag Patterns According to Classification 


The writer has not intended to carry this classification 
into all the sizes of flasks or depths of cope and drag that 
some foundries no doubt find it advisable to classify, but 
sufficient to outline the general scheme. The plan proposed 
is to place this classification list in the hands of the pattern- 
maker or the man who has charge of the flasks so that suit- 
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able tags or stencilled markings may be applied to the pat- 
tern. 

Tonnage of castings is very largely influenced by the 
ratio between the size of the flask and the weight of the 
casting and the cost of molding follows in much the same 
ratio. Therefore with a system of this kind, the matter of 
setting the price is simplified. For instance, if a casting weigh- 
ing 50 pounds is produced in classification No. 1, the same 
casting produced in class No. 2 would cost more, and by 
keeping the cost of castings made by each classification, a 
table soon could be prepared that would be of great assist- 
ance in estimating the cost of making all kinds of castings. 


Size of Flask Influences Cost 


Of course there are many other elements that enter into 
the cost, but most of these elements do not influence the 
price anything like the -ratio between the size of flask, 
which governs the amount of labor to a large extent. It is 
realized that green sand and dry sand molding costs vary, 
and that the kind and size of cores are important elements. 

These classifications also will help to solve the cost 
problem which has been found so difficult in foundries turn- 
ing out a large variety of work. It is a well known fact 
that there is a limited amount of foot pounds of work for 
every man. It varies somewhat with the man, but just as 
sure as a man’s energies are properly applied, just as sure 
will he produce more and better results. If it is necessary 
for a molder to go to the pattern loft or flask shop to get his 
pattern and then to select or fit up a flask or assist the 
pattern maker or flask man to do so, and then get his floor 
ready, cut up his sand, find the necessary rigging, gagers, 
etc., he is not going to get started to make his job with as 
much dispatch as he would if a system was used whereby 
these factors were taken care of in a systematic way. There 
may be some work that can be rammed by hand or by 
treading in with the feet at as low a cost as can be done by 
any other method, but such jobs are few and far between 
and a good skilled mechanic should never be used for that 
kind of work. 
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Many factors contribute to securing the best results 
The old foundry with its low roof and dark interior, where 
it is necessary to use the tallow candle to see to finish the 
mold and set the cores, is fast disappearing because it can- 
not be operated in competition with modern properly lighted 
foundries equipped with good handling facilities. 

As many modern foundries are designed light is the main 
consideration. ‘Those that make a large variety of work from 
castings weighing a few pounds to those weighing several tons 
frequently do not have facilities for handling the kind of 
work they are to make. Often no attempt has been made to 
establish even approximately the floor area required or handling 
facilities best adapted for the particular kind of work to be 
made because the designer did not have a clear conception of 
the size and weight and volume of each kind of casting to 
be made. If, however, the pattern is classified when re- 
ceived or made, into the: size of flask which automatically 
establishes the approximate volume of sand and weights to 
be handled. the problem of designing the building, distribut- 
ing the work, providing molding machine and crane equip- 
ment can readily be solved. 

In the past the handling apparatus, whether overhead trav- 
eler, jib crane or monorail hoist has heen considered as a 
necessary evil or an auxiliary equipment instead of being con- 
sidered as a great aid in producing maximum results providing 
the handling equipment is selected to serve the particular 
operations required. 

The work shown in the foundry, Fig. 1, was formerly made 
under a jib crane. Three men had to put in a long hard day 
to produce nine or ten molds. This job was fitted up to be 
made on a molding machine and an electric traveler arrange: 
with controllers operated by pendant cords designed so that 
any one of the men in the gang could handle the flask to the 
molding machine and mold to the floor was provided. After 
one man had placed the cores, another could operate the 
traveler and close the mold, two additional men were added 
to the gang making five men to serve the molding machine, set 
the cores and close the mold. The men produced 44 molds for 
a day’s work and did not work as hard as with the old 
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combination, producing less than one quarter of the number 
of castings. 

Fig. 2 shows a foundry with a central bay served by 
travelers placed on two levels. On the lower level are three 
3-motor electric cranes, arranged for control by pendant 
cords from the floor, each crane having a capacity suitable 
for handling the largest mold to be made, but not largely in 
excess of the capacity required. On the higher level the 
cage-operated machine is of higher speed and is used largely 
for distributing flasks, taking out castings, and when neces- 
sary, carrying large ladles of iron over the top of the lower 
cranes without interfering with the molding operations. The 
side floor of this foundry is equipped with two 2-motor 
electric travelers, arranged for control by pendant cords. 
These machines are of light capacity, designed to perform 
the particular operations required of them. The core room, 
extending the whole length of one side of the foundry is 
served by a light capacity quick-acting overhead traveler. 


System is Factor in Production 


The crane equipment in this foundry is nearly ideal, 
but by applying the system of classification of pattern and 
by making a study of the average number of.castings made 
in definitely established flasks and by selecting the best 
molding machines for the work, a much larger tonnage could 
be produced with the same number of men. While the 
item of handling materials is low per ton of castings pro- 
duced, many foundries are operating with high costs that can 
be lowered economically by the application of properly 
selected handling equipment. 

Fig. 3 shows the material storage vard of the foundry 
shown in Fig. 2. Pig iron, coke, sand, etc., are moved 
mechanically throughout. Pig iron is unloaded from the cars 
by magnet to the yard and as required delivered to the 
charging platform by the crane and monorail hoist, clearly 
shown in the illustration. The only man labor is used in 
charging the cupola from the scales located on the plat- | 
form. The sand and coke is unloaded by gravity to bins 
beneath the trestle. 
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Efficiency engineers have done much to lighten the 
burden of the manufacturer and the man who does the work 
but it is no easy task to get these parties thinking along the 
same lines. The writer had this thought in mind many times 
as he observed the operating conditions of foundries visited 
during his 12 years’ experience calling on them in connec- 
tion with applying electric cranes and hoists. 


Very: many foundries, especially the jobbing foundries, 


can greatly increase their production and make the job 
easier for both owner and workmen by giving more care- 
ful study to the pattern before it goes to the foundry and by 
standardizing flasks and then alloting as far as possible, 
definite floor space, suitable handling facilities and molding 
machines for the work. 
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Foundry Sand Handling Equipment 
By H. L. McKinnon, Cleveland 


The present tendency toward quantity production in the 
foundry has opened the way for more economical methods of 
handling the sand, and it is of these more economical methods 
that this paper will treat. : 

The problem of sand handling in a foundry is one which 
rapidly increases in importance as the quantity of sand to”be 
handled increases. This can be well illustrated by considering 
a foundry with a few men, making castings in a limited quan- 
tity, almost wholly by hand. In such a foundry the problem of 
handling the sand is simple. Enough sand may be placed on 
the floor in front of each molder so that he can do his full 
day’s work and pour off his castings, and the sand may be re- 
turned to him after the day’s work is done. 


Why Mechanical Handling is Necessary 


When large production is in process, and many tons of 
sand are to be turned over daily, the cost of physical labor 
alone runs up into such large figures that it is essential that 
mechanical means be found to reduce the expense. The advent 
of the molding machine into the foundry, and the consequent 
increase in the productive capacity of the molder has still 
further added to the burden of handling sand by manual labor 
and has made it necessary, from an economical stand- 
point, to provide for mechanical sand handling. Foundries of a 
continuous character present additional problems which add still 
further to the difficulties of handling the sand manually. 

The use of sand in the foundry divides itself into two 
main elements; that of making molds and cores. It is further 
subdivided in accordance with the class of material to be 
poured in the molds, such as gray iron, brass, aluminum, | 
malleable iron and steel. Each of these divisions is still further 
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subject to minor divisions depending upon whether the work is 
heavy, or medium, or light. 

The different qualities which are necessary for the various 
classes of work are so well understood by foundrymen as to 
need no explanation here. However, in order to properly 
understand the problem of foundry sand handling it is necessary 
to have some idea of the character of the work for which the 
sand is being used. For light castings of gray iron, brass and 
aluminum, the sand should contain a high percentage’ of clay 
as a binder, whereas the requirement for steel castings is a 
sand which is almost pure silica, with the addition of such 
materials as will give it the proper consistency for the work in 
hand. As malleable iron requires somewhat higher tempera- 
tures than ordinary gray iron, the sand for this work should 
contain a trifle more silica than is necessary for gray iron 
_castings. 


Screening and Treating Sand 


Given the proper sand for any-particular class of work, the 
first operation is the proper screening and treatment of the 
sand, so as to enable the moider'to use it in the production of 
castings. The manual processes in use for many years consist 
principally of the addition of water to the sand on the floor of 
the foundry, either before or after hand screening, and then 
the cutting over of the sand with a shovel or other tool, and 
allowing the sand to stand over night so that the water became 
thoroughly associated with the various particles by capillary 
attraction. 

This method requires considerable floor space for the 
storage of sand, and usually makes it necessary for the sand 
to be worked over by a night force after the day’s product 
has been poured. It also involves the shoveling of the sand 
many times before it is placed in the mold. Such methods 
cannot be economical in foundries of large production which 
handle many tons of sand every day. 

The mechanical problems to be met depend very largely 
upon the nature of the work to be done, and whether or not it 


is desirable to reclaim the core sand as well as the mold sand. , 


Different problems are encountered in handling dry sand molds 
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and in handling green sand molds. The most of these problems 
are essentially similar in that the sand is of such a nature as 
to render it practically impossible to divert it from one place to 
another by means of chutes. The sand must be picked up and 
carried from one place to another. It must be thoroughly 
cleaned. The proper amount of moisture must be added, 








FIG. 2—CONVEYOR UNDER FOUNDRY FLOOR FOR REMOVING USED SAND 


beaten thoroughly into the sand and then allowed sufficient time 
for final, even, distribution throughout the mass. 


Equipment for Gray Iron Foundry 
Various mechanical methods are being used for handling 
sand in foundries. Fig. 1 shows the interior of a foundry 
engaged in casting light gray iron parts, practically all of which 
are being made in snap flasks of such size as to be readily 
handled by one man. In this particular installation molding 
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machines are operated in pairs, about 6 feet 6 inches apart, one 
molder working on a drag and the other on a cope for the 
same job. As rapidly as molds are made they are laid out on 
the floor directly back of the molders, where a separate pouring 
crew attends to the pouring of the metal and the shaking out 
of the molds. 


In order to facilitate the prompt return of the sand in this 
installation, a pan or apron type conveyor runs underneath the 
floor of the foundry extending the entire length of the center 
of the molding bay. Over this conveyor, at intervals, there 








FIG, 3—CLOSE-UP VIEW OF USED SAND CONVEYOR SHOWING HOPPER FROM FOUNDRY 
FLOOR 


are receiving hoppers and on top of the hopper there are grat- 
ings to prevent castings and matter other than sand from 
getting onto the conveyor. 

The conveyor delivers the sand to what is called the scalping 
or roughing screen which removes pieces of coke and such 
small foreign substances which get into the sand. The screened 
sand then drops into an elevator and is carried to the top of 
the treating building where it is again screened. After screen- 
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ing, water is added and the water and sand are thoroughly 
milled in a centrifugal machine which produces a uniform 
product. 

The control of the water supply is in the charge of an 
operator who is held responsible for adding the proper amount 
to put the sand in ideal condition. From the milling process 
the sand drops into a storage bin where it is allowed to rest 
for a definite period in order that capillary action may take 
place and the moisture become thoroughly distributed through 
the particles of sand. From this point the sand is fed onto 
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FIG. J4—-SCALPING OR ROUGHING SCREEN FOR PRELIMINARY SCREENING OF USED SAND 
r oe 


‘a 
belt conveyors and distributed to the molders, the hopper for 
each molder being placed above his machine, so that he can 
drop the sand directly on the mold if he desires. Fig. 5 
shows the gate and hopper used in the installation which has 
just been described. 


Molds May be Handled Mechanically 


This is by no means the only method which can be econ- 
omically followed in the handling of sand. Frequently it be- 
comes desirable to convey molds for pouring either on a 
conveyor, or on cars, or by other means, to a central pouring 
station and from there to a dumping position where the hot 
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sand is disposed of in the same manner as outlined in the 
foregoing description. 

In one large foundry in which there are two screening 
and treating plants, the equipment is provided with four 
knockout positions. The molds are brought to the knockout 
positions after pouring, by traveling cranes. The sand is jarred 
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FIG. 5—FINAL SCREEN AND CENTRIFUGAL TEMPERING MACHINE i 


out of the flask by means of heavy jarring machines, which 
are essentially similar to the jarring machines used for mold- 
ing operations. The sand then falls onto the pan conveyor and 
is carried through the same process of treatment and screen- 
ing as described above. ‘ 
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FIG. 6—ROW OF OVERHEAD 
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In the handling of molding sand, a few important general 
principles should be kept in mind. It is never desirable to 
handle tempered sand in a bucket elevator if other means can 
be used. The reason for keeping away from the bucket 
elevator for this service is that the tempered sand has a tend- 
ency to fill up the buckets and requires frequent cleaning in 
order to maintain the operating capacity. If the sand is handled 








FIG. 7—INDIVIDUAL OVERHEAD SAND HOPPERS 


as it comes from the molds it is generally dry enough so 
as not to involve this difficulty. 


Advantages of Flat Belt Conveyor 

For the distribution of the tempered sand, in my judgment, 
there is nothing so satisfactory as the flat rubber conveyor belt, 
even though reciprocating flight conveyors have been used with 
more or less success. One of the main objections to the reci- 
procating coriveyor is the amount of power required to operate 
it as compared with the belt conveyor. A further objection is 
that there is a marked tendency to produce small balls of sand 
about the size of peas or beans which are detrimental to the 
obtaining of smooth castings. 
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The use of the rubber conveyor belt is strongly recom- 
mended because of the fact that it possesses a smooth operating 
surface which cannot become impregnated with the sand and 
which resists wear for a long period. The writer recently 
viewed a belt of this character which had operated through 
the equivalent of 9 years continuous daily service. The belt is 





FIG. 8—TEMPERED SAND STORAGE BIN SHOWING CUTTING SAND FEEDERS 


240 feet, center to center, and handles approximately 250 tons 
of sand daily. It has been operating for 7 years but during 
the years 1917 and 1918 worked double shift. At the time 
it was viewed by the writer it was still in good working 
condition. 

The device for removing the tempered sand from the belt 
conveyors is extremely simple and consists of nothing more 
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than a curved plate placed so as to act like a plow and turn 
the sand over at the desired point. These plow plates are 
hinged at one end so that they may be lifted out of the way, 
allowing the sand to pass to any other desired point. 


Removing Sand from Storage Bins 


One of the principal difficulties which has been met in 
foundry sand handling has been the problem of properly with- 
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FIG. 9—FLAT BELT CONVEYOR FOR DISTRIBUTING TEMPERED SAND 


drawing the tempered sand from the storage bin after it has 
been placed there. Many expedients have been used but it is 
the writer’s opinion that tae type of feeder shown in Fig. 8 
meets the condition more satisfactorily than any other with. 
which he is familiar. It is easily adjusted and seems to have 














428 American Foundrymen’s Association 


the peculiar motions which are best adapted for cutting the 
sand and removing it from the bin in a regular manner. 
Another problem presents itself in the handling of core 
sand, after castings have been poured. Fig. 10 shows a 
device placed in the cleaning room of a large gray-iron foundry 
for the purpose of separating core rods, nails and other mag- 
netic materials from the core sand itself. The first belt shown 
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FIG. 10—MAGNETIC SEPARATOR AND WASTE SAND CONVEYOR 


in the illustration is provided with a magnetic head pulley so 
that the metal is dropped on the floor while the sand is 
delivered onto the belt which runs out of the building. The 
waste sand can be taken to railroad cars outside, or to a storage 
bin, or to trucks, or to a storage pile. The magnetic pulley 
does the work of several men in picking out magnetic materials, 
and does it cleaner and better. 


Mechanical sand handling is entirely practical where the 
quantity of sand is great enough so that the cost of con- 
veyor equipment, as an overhead expense is not too great. In 
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general it seems to be possible to put in a sand handling equip- 
ment on duplicate work where there is a minimum of 150 to 
200 tons of sand to be handled daily. In some instances where 
the work is highly concentrated, a much smaller amount of 
sand than this can be handled economically. 

The frequency with which molding sand may be re-used 
depends primarily upon the dryness of the sand before tem- 
pering, that is, if very light castings are being made and the 
temperature of the sand is not greatly increased, such sand 
can be used more frequently than that which becomes highly 
heated. 

To my mind the problem of sand handling is simple. 
The less apparatus that can be used to accomplish a given 
result is in most cases the most satisfactory. . This is due 
partly to the difficulty of obtaining proper mechanical attention 
to equipment in most foundries; but without proper mechanical 
attention there is no equipment that will prove satisfactory 
and give continuous service. In considering mechanical equip- 
ment it is extremely desirable that the question of mechanical 
attention be fully considered. 

There is no reason why mechanical sand handling equip- 
ment cannot be produced to meet any set of conditions, pro- 
viding there is sufficient sand to handle to justify the initial 
expense. If properly arranged, mechanical sand handling 
equipment should result in increased production per square foot 
per man on any given floor space. This has been demonstrated 
repeatedly. Ample proof in the form of many successful in- 
stallations is available for anyone who cares to investigate. 


Discussion 





Staunton B. Pecxk.—In 1889 Thomas Welsh, super- 
intendent of the Westinghouse Air Brake Co., conceived 
the idea of continuous molding, the molder never moving from 
his machine. In conjunction with the writer, a plan was 
worked out and the necessary conveying equipment installed 
the following year in the company’s foundry at Wilmerding, Pa. 
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The molds as made were placed upon a continuously mov- 
ing conveyor which carried them to the cupolas where they 
were poured, thence to the shake-out where the castings were 
picked out and taken to the mill room. The sand was riddled, 
tempered and elevated to an overhead conveyor running above 
the molding machines and delivering to them through down 
spouts. The returning run of the mold conveyor restored flasks, 
bottom boards and weights to the molders, and a separate con- 
veyor above this brought the cores from the core room to them. 


The main advantage sought was economy of labor in 
handling the great quantities of materials in this large foundry; 
but there were two other incidental features almost as valuable. 
The molders were relieved from the part of the ordinary 
molders’ duties requiring least skill and were enabled to give 
their entire time to molding. Pouring, shaking out, tempering, 
etc., were performed by independent gangs, each thus attaining 
the highest proficiency in their special duty. 

Each molder and helper put up regularly 60 flasks per 
hour and 600 per day; and in a foundry which had already 
attained a very high degree of efficiency in ordinary methods 
of operation and was on a piece work basis, a saving of 4c 
per pound was effected. This was a very large saving under 
the circumstances and at that time. 

The other incidental advantage was the saving of room or 
a great reduction in the area of building needed for the required 
output. This can readily be appreciated as each molder 
required no “floor” for the accumulation of his molds before 
pouring. In a foundry somewhat similarly equipped some years 
later, 1 was told by the architect that the cost of the conveying 
system, about $80,000, was considerably less than that of the 
buildings required to give the additional floor area providing 
a conveyor system was not installed. 

The Westinghouse plant was the forerunner of many other 
continuous or semicontinuous systems which have been installed. 


The general principles are the same as described, though 
in some cases, where the molds are relatively large and heavy, 
it has been found more desirable to bring the iron to the mold 


















XUM 


Discussion—Foundry Sand Handling Equipment 431 


as soon as made, conveying away the large castings as fast as 
shaken out. 

With the development of the continuous system, where 
the sand is used over and over again during the day, it has 
been found essential to give special attention to the cooling of 
the sand and to its preparation or conditioning. 

In some cases the normal conveying of sand on belts of 
sufficient width to spread it thin is sufficient; in others special 
aerating devices are used. 

The continuous use of sand is usually found to result in 
its becoming granular, in the formation of minute pellets, and 
the loss of bond. This is not peculiar to the reciprocating con- 
veyor alone as Mr. McKinnon suggests and which others have 
concluded from the action of that conveyor which suggests 
rolling. It occurs in the same degree in systems where there 
are no such conveyors os even only belt conveyors. Long and 
close observations show it to be due to the cumulative action of 
chutes, screens, conveyor, riddles and molds, without time for 
the moisture to thoroughly and completely permeate the mass 
and make it perfectly homogeneous. It can be observed in 
ordinary molding if a relatively small amount of sand is used 
over and over again during the day’s work. It can be wholly 
corrected and sand in perfect condition for molding produced 
by passing it through grinding pans, rolls or special devices 
designed for the purpose. A good example is a revivifier which 
is essentially a series of blades revolving at very high speed. 
The pellets are destroyed by impact and a perfect mixing and 
homogeneity obtained at the same time. It is an indispensable 
feature of most of the continuous systems now in successful use. 

Mr. G. K. Hoorer.—It always has seemed an economic 
wrong to laboriously handle by crude methods once a day a 
tonnage of sand equal to from four to ten times the tonnage 
of castings produced, it being apparent that by re-use during 
the day and by improved methods both the total quantity of 
sand and the labor spent upon it can be greatly reduced. The 
application of labor-saving methods to sand handling is, how- 
ever, as in all other things, limited by the conditions surround: 
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ing any particular product and each case must be studied upon 
its own merits. 

The statistics given by the author as to minimum tonnage 
of sand to which handling methods can be profitably applied 
are misleading, as is the statement concerning saving of floor 
space. ‘The tonnage handled has, as a matter of fact, but an 
indirect relation to the savings to be made, the mold being, in 
my judgment, the unit on which any consideration of sand han- 
dling economies should be based. This will become apparent when 
it is realized that the economies to be made are based on the 
time saved in making the mold. If the depth of the mold 
be constant, the length and width make but little difference, as 
the sand chutes can be adjusted to suit. Also a considerable 
difference in the amount of sand handled will make but slight 
difference in the installation and operation cost of a handling 
system. The tonnage is therefore an entirely unreliable guide. 


Minimum is 5000 Molds Daily 


I have in the past figured a number of proposed installa- 
tions, the calculations developing that at prewar prices a pro- 
duction of approximately 5000 molds per day is the minimum 
basis for installation of such a system. At present prices of 
apparatus this figure would be somewhat increased, depending 
upon the relative increases in cost of apparatus and of labor. 

Where properly applied such apparatus increases the pro- 
ductivity of foundry labor from 15 to 25 per cent. 

In the author’s statements concerning saving of floor 
space he has mistakenly credited the sand handling apparatus 
with such a saving. Any investigation of plants to which the 
author refers will undoubtedly reveal that some improved rapid 
casting method was simultaneously installed and that the sav- 
ing in floor space is undoubtedly due to the latter. As a matter 
of fact, the installation of a sand handling system alone would 
require an increase in floor space since a greater number of 
molds could be made per day and additional floor space would 
be required for the increase. Floor space can be saved only 
by rapidly taking away the molds made. 


As to the apparatus itself, it is surprising to find devices 
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described by the author which have been proved by long experi- 
ence in sand handling to be unnecessary and in fact detrimen- 
tal from an operating point of view. 


Second Screen Deemed Unnecessary 


These are a second screen for removing foreign matter 
and a storage tank for the diffusion of moisture through the 
sand. It is possible to say without reserve, based on an experi- 
ence of nearly 20 years in the design and operation of such 
apparatus, that one screen can do all of the necessary cleaning 
for any handling system even for sand used on delicate work 
requiring fine surface, and that the introduction of a second 
screen serves no useful purpose. . 

The storage tank also is proven by experience to be un- 
necessary. It is at best but a resultant of trade tradition and 
conservatism. There are a number of successful systems in 
operation over long terms of years without such a storage 
tank, some of them designed by me, in which the sand is 
cleaned, cooled, tempered and used again in the mold in about 
20 minutes from the time of shaking out, with a very low 
casting loss. The storage tank, as the author rightly points out, 
introduces complication through the necessity of feeding devices 
and it has also other operative drawbacks, to say nothing of 
its original cost. ' 

I agree with the author as to the disadvantage of carrying 
tempered sand in a bucket elevator and also as to the faults 
of the reciprocating type of conveyor. The action of the latter 
in “balling” the sand is well established by experience and it 
has also the defects of gradual reduction of capacity through 
wearing of the paddles or flights and a tendency to become inop- 
erative through flooding or temporary overloading due to 
momentary derangements elsewhere in the system. A flooded 
conveyor practically always means a stoppage with consequent 
time loss and a dirty, inconvenient job of cleaning up. 


Equipment for Sand Distribution 


In the matter of sand distribution to molding stations, 
experience has, in my judgment, proved the flight conveyor to _ 
be far superior to the combined belt and plows advocated by 
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the author. The latter is a crude device requiring attention 
from an operative for keeping the hoppers and chutes supplied 
and the surplus sand properly disposed of. Such a belt is also 
subject to spill, thus involving the necessity of cleaning up. 
Further, it will not, without assistance, take care of flooding. 

The flight conveyor is open to none of these objections as 
it distributes sand automatically to the chutes through holes in 
the bottom of its trough, it keeps its trough clean, removes 
surplus sand without attention and automatically takes care 
of flooding. 

Too much support cannot be given to the author’s state- 
ment of the necessity of competent mechanical supervision of 
such apparatus. Being a machine of considerable magnitude 
and an essential link without which all the other molding oper- 
ations cannot proceed, it is of the utmost importance that it 
be properly attended. A competent machinist or millwright 
usually develops sufficient skill to keep such an apparatus in 
proper operating condition, and such a one should be put in 
charge of and made responsible for the mechanical operation 
of the apparatus. Such a man can usually develop sufficient 
skill also to be made responsible for the condition of the sand, 
thus removing this task from the shoulders of the foundry 
foreman and removing also any chance for conflict of responsi- 
bility between the mere operation of the apparatus and its 
proper functioning as a sand conditioning device. 
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The Value of a Scrap Pile 


By Henry TrapHaceEN, Toledo, O. 


Defective castings—the tenants of the scrap pile—offer 
to the discerning and ambitious foundryman knowledge that 
is beyond price. Show the foundry expert the scrap pile, 
and he will tell you the caliber of the foundry, for evidence 
of either constructive progress or the senseless repetition of 
blind ignorance, is indelibly and relentlessly stamped on that 
tell-tale pile of rusting iron. j 

It all depends upon whether the defective ‘castings are 
intelligently examined or whether they are buried away under 
old barrels, what the real value of the scrap pile will be 
to the foundry. Intelligently examined and constructively 
criticized, a defective casting will invariably point out the 
antidote; but if it is hidden away and treated as an enemy 
rather than a friend, it means that casting after casting will 
be turned out in the same old way; the customer will be 
dissatisfied; the foundryman will have made no progress; 
and the establishment itself will finally rest in the financial 
scrap heap. 

The up-to-date foundry should have at least one com- 
petent, experimental molder, who is paid by the day, and 
not hurried; his business is to investigate the proper method 
of gating and heading castings as they come into the shop. 
Every department is interested, every responsible department 
head lends his ‘bit to the fund of general knowledge. The 
work of the experimental molder is thoroughly examined, 
and discussed. If consistent and concentrated effort is made, 
it will be but a short time before the experimental molder 
is turning out a sound casting. 


He May Go To China 
When the casting comes right, then it should be either 


sketched or photographed with the gates and heads attached, — 
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and a permanent record made. If the same job comes back 
a year or two later it is immaterial whether the experimental 
molder is in China or the superintendent in parts unknown— 
that casting can be made again, for the proper method of 
making it is on record. 

It would appear at first sight that experimental molding 
would be an almost endless task; that the experimental 
molder would have to start out on an entirely new tack 
every time a casting came into the shop, and that the number 
of records necessary would be almost overwhelming, but if 
foundrymen will carefully investigate this method of experi- 
mental work, they will find that after all, the number of 
real basic defects that are found in castings are comparatively 
few. They will discover that castings naturally group them- 
selves into a few well defined classes, and that each class 
is subject to characteristic defects that are easily recognized, 
and in a short time they will learn to discount possible defects 
at the start. 

If the foundryman can grasp the broad conception of 
castings as a whole; if he can master the few fundamental 
laws of solidifying metal, he will have made no small measure 
of progress toward the desired end. But unfortunately, it 
seems to be the common impression that the various branches 
of iron and steel founding are peculiar, each to itself; for 
instance, the malleable man imagines that his troubles are 
quite distinct from those of the gray iron shop; while the 
gray iron founder is under the impression that gray iron 
and semisteel obey laws that were designed especially for 
that class of work; and it is sometimes amusing to hear the 
steel man dilate upon the peculiar and mysterious troubles 
of the steel business. 

Now if the foundryman will only recognize the fact that 
all these various metals are alloys of carbon and iron; that 
they all merge one into the other without any sharp line of 
distinction; and furthermore, that they all in general obey 
the same laws, then, the great light will dawn upon him that 
there are but few real basic troubles in a foundry. 
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Several fundamental difficulties that are found in found- 
ries have been described in the literature on the subject; 
but unfortunately these descriptions seem to be lost in a maze 
of papers dealing with the various peculiarities of chemical 
ingredients, new fangled methods of chemical analysis, long 
discussions on grain aggregates, and in fact, everything under 
the sun, except a frank, plain discussion of the foundryman’s 
troubles. It is because of the great difficulties in wading 
through a mass of literature that the average foundryman has 
become disgusted with chemists and scientists in general; and 
judging from the impractical, high-brow contributions that they 
have given later-day literature, it would appear that the found- 
ryman’s disgust is well founded. 

If the foundryman will carefully study his defective cast- 
ings the writer believes that he will ultimately agree that all 
of the defectives can be traced to one of a very few fundamen- 
tal errors. In general, fhese fundamental errors may be 
summed up as follows: 


First—The personal equation, or in other words, the care- 
lessness of the workman. 

Second.—Over-production, which puts a premium on care- 
less, sloppy work. 

Third.—The attempt to make good material out of junk. 


Fourth—False economy, which results from the use of 
too little fuel, too much scrap, cheap refractories and too great 
a reliance in green sand molding. 


It has been the writer’s experience that of all troubles in 
the foundry, about 10 per cent can be traced to the melting 
department and the other 90 to the molding department. 

“To produce a good casting from any kind of iron or 
steel, it is absolutely essential that the metal be hot and fluid. 
But unfortunately, hot, lively metal is not as common in our 
foundries as one would be led to expect, and the causes of cold 
metal may be briefly summarized as follows: 

The bed in the cupola may. be too low. This is a very 
common error and generally results in cold, sluggish metal. It 
is a simple matter to determine whether or not the bed is 
low. Leave the tap hole open, turn on the blast, and note the © 
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time that it takes for the first metal to run over the spout. 
If iron appears in less than 10 minutes, it is.almost a certainty 
that the bed is too low. A low bed means dirty, porous, weak 
castings, because of the metal melting directly in front of the 
tuyere blast and becoming unduly oxidized. 

Another prolific source‘of cold metal lies in the attempt 
to conform to a prearranged melting ratio. In the~ dictionary 
of common sense there is no such word as melting ratio. The 
correct melting ratio is the amount of coke that will give hot, 
fluid metal; and this amount of coke will vary with the size 
of the cupola, the amount of scrap’ used, the kind of coke, the 
percentage of steel used in the mixtures, and the size and 
condition of the sprues. It is therefore evident how ridiculous 
it is for anyone to attempt to lay down a specific melting ratio 
for cupola practice. 

Cold metal in the converter can generally be laid to one 
or two causes. In the first place the metal in the cupola may be 
cold for one of the reasons just enumerated; the percentage 
of silicon may be too low for successful blowing, or what is 
most common, the lining of the converter may be too wet, or 
there may be a leak either in the wind chest or somewhere 
along the line. It is rarely found that cold metal can be traced 
to a variation in chemical content, and before the foundryman 
wastes any time fooling around the laboratory, it is far better 
that he examine his cupola practice, his converter linings and 
his wind apparatus. 


Another Cause for Cold Metal 


There is another great fundamental cause for cold iron, 
and this cause operates not only in the cupola, but in the con- 
verter, the air furnace, the open-hearth furnace, the crucible 
furnace and even in the electric furnace. pe 

We refer to the effects of oxygen, or as it is commonly 
called, oxidized metal. There is no disputing the fact.:that 
foundries very frequently receive shipments of pig iron that 
will not produce hot iron, no matter how careful the melting 
practice may be, and such iron is delivered much: more fre- 
quently than the average foundryman has any idea of. It’s 
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useless to check up the analyses of such material, for the blast 
furnace laboratory report will in nearly every case be correct, 
and the fact that it is correct furnishes the chief alibi for the 
furnace. 

Pig iron is sold on chemical analysis only, and it is pre- 
sumed that if the analysis conforms to the customer’s require- 
ments the iron must necessarily be satisfactory, but nothing 
is further from the truth in my judgment. The pig iron that 
generally causes such a long train of disagreeable troubles, such 
as porous castings, skulled ladles, bunged-up cupolas, etc., is 
a product of over-production; the furnace people may not 
be able to write a learned, scientific explanation of this phe- 
nomenon, but they know when such iron is made and they 
also know to whom the iron is sent. 

The furnace people know when they have what is called 
an off-heat, and they also know that these off heats are caused 
by badly worn furnace linings, the use of coke breeze, the 
use of scrap and turnings in the charges, or the attempt to 
smelt a very refractory ore, such as magnetite. It appears that 


such off pig iron is caused by the presence of oxides dissolved 


in the metal and it is probable that the most prolific source of 
this trouble is due to undecomposed ore, descending into the 
hearth and dissolving in the metal. 

The average foundryman is not interested in the theory 
of this condition, but he is, or should be vitally interested in 
being able to pick out such defective irons. Oxygenated pig 
iron is generally full of gas and dirt; almost invariably upon 
breaking the pigs, a large gas cavity will be found in the 
interior. 

If, on breaking a shipment of iron you find that it is con- 
sistently unsound and full of gas cavities, reject that iron if you 
can possibly get away with it. But if the furnace absolutely 
refuses to take such iron back, which is too often the case, 
then the only recourse left to the foundryman is to hold the 


‘shipment in the yard and use it very gradually, say one pig 
to a charge, until the pile is gone. 


Defective pig iron seems to be getting more common every 
day; the writer has found it in practically every kind of a_ 
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foundry, ranging from malleable iron up to steel. The fur- 
naces will continue to ship such iron just so long as the 
foundryman is content to buy by chemical analysis, and chem- 
ical analysis alone. 


The Effect of Rust 

Another source of cold, sluggish iron and steel. lies in the 
use of thin, dirty, rusty scrap. Such material as rusty flash- 
ings, turnings, shearings, punchings and other fine voluminus 
scrap has no place in the melting furnace, if the melter expects 
to get sound, healthy metal. Such scrap is being used literally 
by thousantls of tons in our open-hearth furnaces today. It is 
common in steel foundries, malleable shops and gray-iron 
foundries. But the result is the same, no matter what type of 
furnace is being used or what kind of product is being manu- 
factured. 


Witness our quick-rusting sheets, our brittle steel, our deep 
drawing stock that won’t draw, our hard cast iron, brittle mal- 
leable, and dirty porous castings, and you have a survey of the 
penalty for urging your scrap on the producer. 

Rust is an oxide of iron, and it is finely divided. During 
the melting process this rust or oxide enters the metal and 
becomes emulsified. And no amount of fluxes, deoxidizers, or 
other cleansing agents will get it out. I believe suspended 
oxides in metal are causing more trouble today in the iron 
and steel industry than any other one thing. The use of such 
material is directly at variance with all the sound principles of 
metallurgy. How long the manufacturers will use this material 
and how long the consumer will continue to receive such metal 
is a problem. But the light is breaking and the day of 
reckoning for the iron and steel manufacturers who attempt 
to melt up nothing but junk, is close at hand. 


It would appear at first sight that cold metal is distinctly 
a problem of the melting department, but it effects the molding 
department so strongly that the molder must take it into con- 
sideration. It is a well known fact that the moment molten 
metal strikes the mold a large volume of gas is generated. 
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This gas is formed from the decomposition of binding mate- 
rials, but most of it comes from the water that is in the mold. 

If such gas is not allowed free exit, it is going to be 
trapped in the metal, and the colder the metal is the more 
quickly it will set, and the more likely it is that the gas will be 
trapped under a skin of frozen metal. 

How many times does a foundry turn out what is appar- 
ently a perfect casting only to find it rejected in the machine 
shop just as soon as the first cut is taken from the cope side. 
The gas trying to escape has been trapped just below the sur- 
face because the metal has set too quickly to allow the gas to 
get away; this is a very common defect in green-sand molding ; 
hence the necessity when attempting to make green-sand work, 
of having the metal very hot and fluid and venting not only the 
cope but the drag, and making sure that the vents in the cores 
are wide open. 


The Sins of the Cover Core 

An interesting sidelight in connection with this discussion 
is the question of oil-sand cover cores. It is a very common 
occurrence to find a casting made under a thick, hard oil sand 
cover core, with absolutely no provision for the escape of gas. 
The foundryman struggles along and probably gets two out of 
ten castings, whereas if he would merely puncture the cover 
core with three or four pop heads and let the gas out, the 
probabilities are that all of the castings would come good. 
There is not a week that passes but that the writer is not 
called upon to remedy this mistake in some foundry, for it is 
remarkable how frequently this mistake is made. 

The question of shrink heads or risers is one that is given 
too little consideration in the foundry. A head to be of any 
value, must be large enough in cross section so the heap sand 
will not freeze it up too quickly. It is well to remember that 
probably not over 30 per cent of the cross section of a head 
is available for feeding and this statement applies with more 
than ordinary force to the neck of the feeder; it is folly to 
make a great big head and then neck it down so narrow that 
the neck freezes almost instantly, and it is equally futile to 
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expect a head to feed if it is not placed squarely upon the 
casting. But how often does one find a head with a neck say 
21% or 3 inches in diameter about one-fourth of which is 
attached to the casting and the rest is wandering off in space. 

The common practice of taking an ‘old splintered block 
of wood, sticking it into the pattern with a nail, and attempting 
to make an efficient head is the falsest of false economy. 
A foundry should have a stock of standard heads carefully 
made in the pattern shop and fitted with dowel pins so that they 
can be set squarely upon the pattern with little danger of being 
misplaced. 

There-is a tendency among foundrymen of the present 
day to skimp on heads. They love to talk about their very 
low sprue returns but they neglect to state that the welder 
works overtime every night. Molten metal will shrink as it 
cools and that shrinkage must be taken up either by overhead 
feeding or internal chilling, and when a foundryman tries to 
tell you that his castings are sound without. any kind of feed- 
ing, that man is trying to change the laws of nature, and per- 
sonally I cannot see how he is going to get away with it. 

Another big question in the foundry today is the matter of 
water in its various forms. There is probably no other one 
factor with the possible exception of oxygen, that has so much 
to do with the success or failure of a foundry as water. Con- 
sider a moment some of the: troubles directly traceable to the 
old H,O. In the cupola for instance, we have the well known 
rubber bottom from wet bottom sand; we have cold metal and 
slow melting from wet coke, wet iron, and moisture-laden 
air. In the converter we have wild heats, cold metal and cut 
linings, from the lining being too wet. In the foundry we have 
the well known pin holes from the metal boiling on the surface 
of a wet mold; we have entrapped gas, and dirt, because too 
much water in the facing and heap sand has frozen the metal 
prematurely, and securely trapped the gas and dirt within. 


Hydraulic Castings and Green Sand Molds 


A casting may look sound, but millions of tiny bubbles of 
exploding steam have made it porous so that it will not stand 
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up'under gas or «water pressure. All over the country found- 
ries are making hydraulic.and ammonia castings by the green- 
sand method; and they are stoutly claiming the fact that they 
are getting away with it. Careful investigation, however, will 
prove that the consumer is kept busy closing up porosities 
and that every so often a truck load of defective castings are 
brought back to the foundry and are carefully smuggled in the 
back door, so too many people won’t see them. It is possible 
to make hydraulic castings in green sand molds, but it is not 
possible to make them day in and day out and be fairly certain 
that they are all sound. It is almost an impossibility to control 
the water in the green sand mold; and water suddenly converted 
into steam has a habit of exploding in the most unforseen 
places and in the most peculiar ways. As a general rule, a 
hydraulic or gas casting should be made in a thoroughly baked 
mold, and if proper materials arg.used, and the melting is care- 
fully done and the mold is kept.clean, there is no trick in 
turning out acceptable hydraulic castings. 


There is one more item ‘in the molding department that 
deserves attention and that ‘is the proper method of pouring. 
The scrap pile receives a great many coritributions because 
of the carelessness or incompetency of the man at the ladle. 
Every ladle of metal should be held for a minute or two to 
allow the slag and other impurities to come to the surface. 
Stopping to allow the metal to clear itself may seem 
like a waste of time to the modern production hog, but if the 
gentleman will stand by a ladle and watch the various impuri- 
ties float up to the surface he will understand why it pays 
to give the metal time to clear. In the end more good castings 
will accrue ‘from such practice, and in the final analysis real 
production will be increased.: Metal going into a sand mold 
should be poured evenly and carefully and under no considera- 
tion should hot metal be poured at high pressure directly over 
a large flat area of sand. Cuts and scabs and snakes are too 
often the result of fast, furious pouring. It is far better when 
dealing with a casting having a large flat surface, to cut back-up 


gates and break the force of the stream of metal rather than © 
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resort to a mass of finishing nails, a lot of swabbing and other 
dodges to prevent the facing from cutting. 

Another exceedingly common error is the practice of pour- 
ing metal directly up against a core at right angles to it. If 
it is possible to allow the metal to slide parallel to the core, 
there will be far less cutting and much less dirt. 


It is obviously impossible for any one man or group of men 
to enumerate, much less describe, the many apparent defects 
and troubles that exist in a foundry. If the foundryman will 
carefully study and examine the defective castings, if he will 
try to trace out his problems from cause to effect rather than 
trust to dumb luck, he will find, as stated before, that the 
real fundamental troubles in the foundry are comparatively 
few. 

The value of a scrap pile lies in the fact that it offers 
a real course of instruction in foundry practice, and this paper 
has been written in an attempt to induce the foundryman to 
commune with his defectives, to study their peculiarities, to 
grasp the principles of casting in their broadest sense, to realize 
his responsibility to the community, and finally, it is written 
with the hope that the foundryman’ will earnestly strive to 
manufacture sound castings, rather than alibis and fictitious 
production sheets. 


Discussion 





Mr. Kozert J. ANDERSON.—At the present time, foundries 
are in need of inquiry as to the reasons for scrap losses and 
wasters in the production of castings, and no preventative meas- 
ures can be taken until the causes for defects are known. 
Every progressive foundryman should inspect his daily produc- 
tion with a view to determining the reasons for defects. The 
suggestion offered in the paper that an experimental molder 
should be employed is sound. ' Although Mr. Traphagen has 
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not given any figures for scrap losses, it is a well known fact 
that these are often high in many foundries. 

The author complains of the work done by scientific men 
in connection with foundry practice and claims that their 
contributions to the literature are of little value to foundrymen. 
The writer entertains considerable doubt that the literature of 
the foundry is any worse than that of any other industry, and 
is compelled to conclude that the fault does not lie entirely 
with the scientific men. It seems to me that it is exceedingly 
dangerous to belittle the work of scientific men in general. As 
a matter of actual fact, with the exception of the present paper 
by Mr. Traphagen, and a few other papers and some text books, 
I have never been able to find a frank discussion of the found- 
ryman’s troubles written by foundrymen. This is an oppor- 
tune time for foundrymen to lay all the cards on the table and 
come to the fore with a frank discussion of their difficulties. 


Relation of Gases to Casting Practice 


Mr. Traphagen’s remarks regarding gas evolution when 
liquid metal is poured into a sand mold are interesting. The 
relation of gases in metals and alloys to casting practice is one 
that has been rather neglected. In casting, gases are derived 
from two sources; those evolved from the metal, and those set 
free by the mold and possibly the cores. Liquid metal cannot 
remain in an :mpervious mold because the gases evolved must 
find an outlet. In the case of an impervious mold, the gases 
would find a path to freedom by throwing the metal through 
any possible outlet, and here there would be a kick-back through 
a runner or ejection through a riser. The gases evolved on 
pouring liquid metal into a sand mold must be drawn through 
the sand, and it is usually necessary to augment the porosity 
of the sand by venting. Blowholes and sponginess in castings 
may be due to gases dissolved in liquid metals which are liber- 
ated on final freezing. These defects can also result from gases 
given off from the mold and cores on pouring. Chill blows and 
core blows are defects which every foundryman is familiar with, 
and they can be overcome by proper precautions. With par- 
ticular regard to gases in metals, liquid metals dissolve increas- © 
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ing quantities of gas with rising temperatures. This is a depar- 
ture from the law of Henry, for aqueous solutions dissolve less 
gas with increasing temperatures. Hence the higher any metal 
or alloy is heated before casting, the more gas will be dissolved. 
These gas-metal solutions readily remain supersaturated, and 
consequently an overheated melt will usually contain more gas 
at the moment of pouring than one heated not so high. If 
the dissolved gas is largely given off during the freezing 
range, and this appears to be the case, then castings poured 
from overheated charges will be more porous than those poured 
from charges heated to the correct temperature. Probably the 
greatest variable in iron and steel casting practice, with the 
exception of the human element, is the casting temperature. 


Troubles Traced to Molding Practice 


In the daily inspection of castings, it is possible to enu- 
merate the defects which lead to rejection, determine the causes, 
and make corrections. Defects in castings may be grouped 
roughly into three classes, namely those due to metallurgy, those 
due to moiding. and miscellaneous. Mr. Traphagen’s statement 
that 90 per cent of the troubles can be traced to the molding 
department accords with the writer’s experience. Many of the 
defects traceable to the molding department are due to careless- 
ness, and this is particularly true under fast production methods. 
Laxity in mold inspection is a prolific cause of defects in the 
resultant castings. Misplaced cores, core shifts, cores left out, 
chills left out, dirty cores, broken cores, poor ramming, misruns, 
run-outs, etc., can largely be avoided by proper supervision. 
Many of the defects in castings can be placed in the avoidable 
class at once. Some defects are due to the method of molding, 
the gating, and the position, and size of risers. These cannot be 
remedied urless by changing the molding, and this is where Mr. 
Traphagen’s experimental molder will be extremely useful. 
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Concrete Foundry Molding Floors 
By Hutron H. Harey, New York 


A foundry, no matter what its kind, type or size, is not a 
solid, compact, producing institution in the same sense as those 
branches of the metal-working art with which it is so closely 
associated. Almost every part of a machine shop, for instance, 
may be operated with clock-like regularity; every move, opera- 
tion, cost or loss may be closely tabulated and predetermined 
if necessary. Hence the machine shop, which usually has 
an intimate connection with the foundry, is tangible in its opera- 
tions. The foundry, however, may be likened to.the stomach 
into which raw materials are taken, broken down, assimilated 
and a new product generated with varying degrees of wastage. 
The foundry is constantly‘ affected by wide ranges of fluctua- 
tions, caused by innumerable unpreventable conditions and con- 
tingencies, therefore it is recognized by those well versed in its 
practices to be perhaps the most intangible, misrepresented and 
least understood of all our great industries. 

In a foundry it must be understood that the basis of pro- 
duction is and probably always of necessity will be more or less 
destructive, crude, dirty and disagreeable compared with other 
metal-working processes. The fluctuating common-labor ele- 
ment will always play an important part as it cannot be entirely 
supplanted by mechanical devices. This being the case, it would 
seem wise to anticipate the most agreeable conditions possible and 
to provide every reasonable facility for light, air, cleanliness, neat- 
ness and order. The foundry is too often pictured as a place 
where filth, darkness, heat and disorder abound and very often 
all of these disagreeable conditions exist. However, anyone who 
has visited any number of our most up-to-date foundries will 
readily agree the reverse may be true. No floor expanse 
may be viewed with as much pride and satisfaction as a business- 
like foundry, shipshape and ready for work shortly before seven 
o’clock in the morning or just before heat time, with its floor 
checkered with thousands of orderly molds. Every profit-mak- . 
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ing foundry should be kept in “fighting trim” and one of the 
most, if not the most important contributions to such a cond- 


ition, is a satisfactory floor. 


Five Basic Features 


The five basic mechanical features of a successful foundry 
may be analyzed as follows: (a) Good, firm, level and clean 
floors; (b) well prepared molding, facing and core sands; 
(c) the best of pattern and flask equipment; (d) efficient me- 
chanical molding devices and equipment; and (e) correctly pro- 
portioned casting metals. Each plays its part, has its function 
to perform and contributes to the sum-total result. 

There exists in the minds of many foundrymen a miscon- 
ception regarding the practical use of concrete for foundry mold- 
ing floors, although it is generally agreed among the users of this 
material that it surpasses other forms of pavement. No pave- 
ment is perfect, yet all have merit, concrete seeming to possess 
the fewest deficiencies. 

The four most common objections to the use of concrete 
may be summed up as follows: First, spattering or “popping” 
of molten iron spilled from the ladles may occur where concrete 
floors are used. This is caused from an almost instantaneous 
generation of steam when the molten metal comes in contact 
with the concrete, which is more or less moist at all times. 
An explosion. follows and particles of red-hot metal are apt 
to fly 5 or 6 feet in all directions, resulting in painful burns. 
Occasionally such an accident has been responsible for loss 
of eyesight. This complaint may be entirely overcome by 
properly finishing the surface of the concrete, as described later. 


The second objection lies in the crumbling and breaking 
down of concrete floors due to general weakness in design, 
faulty aggregate composition, insufficient curing when green 
and disintegration from violent expansion and contraction 
caused from the piling of very hot castings on the concrete 
floor after a shake-out. All these complaints may be automat- 
ically corrected in newly laid floors if the specifications and 
directions given in this paper are followed. 

The third objection, of which less is heard, is the likelihood 
of tripping and falling over small iron balls of iron or shot, 
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formed from ladle spillage. This objection may be overcome 
by properly roughening the wearing surface of the floor. 

The fourth objection to concrete for molding floors is found 
in the somewhat exaggerated claim that molders voice discom- 
fort while working on it. Any solid pavement permits a 
pounding shock, as we walk over it. This is transmitted all 
through the lower extremities of the body, and results in minor 
physical injury, producing slight leg and hip fatigue and dull 
pains or soreness in the instep and leg muscles. Usually it is 
from molders who are unaccustomed to working on concrete 
floors that the complaints come, and then only for a short period 
until their muscles harden. We are all of us accustomed to 
pavements, and granting as we must, that the result is not 
entirely satisfactory in this one physical sense, yet we find 
their combined benefits eclipse this one disadvantage, and 
so it is or should be in the foundry. None of us would con- 
sider dirt walks or streets, nor would a foundryman who has 
experienced the results from a good concrete floor return to clay 
or sand floors. It would perhaps be of benefit and but little 
trouble and expense, to make a die and cut out full soles 
from a cheap grade of rubber, attaching them as often as 
required to the moilders’ shoes. 


Advantages of Concrete Floors 


A concrete floor has the advantage of presenting a clean 
and dry surface thereby preventing pneumonia and chronic 
rheumatism, especially during the winter season, when sand 
and clay floors are apt to be continually damp, cold and fre- 
quently full of frost during the forenoon. There are not a few 
such floors, built over boggy land, which have induced a high 
mortality rate. 

The results to be gained from paved foundry floors are 
genuinely worth while. For instance a foundry in Toledo found 
after careful time studies that it would be possible to reduce 
the casting losses and improve the quality of the output by the 
installation of a pavement on which the molds would rest 
firmly and evenly. A brick floor was installed and the result 
was approximately a 5 per cent gain, divided between reduced 
losses and increased production. Level molds are an advantage 
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not to be lightly overlooked in these days of intricately cored, 
difficult, thin-walled, delicately sectioned castings. Also such 
a pavement provides a mechanical guarantee and eliminates the 
human element which must otherwise be depended upon to 
level each mold set down on the usual irregular sand or clay 
floor. 

Brick pavement is not recommended, as its structure de- 
teriorates much faster than concrete. Furthermore, it breaks 
down on the edges, forming holes, and is disagreeable to shovel 
on. A Belgian sawed block, set on concrete, makes a splendid 
floor but is very expensive. 

In a.general way it may be said that the use of concrete 
for floors, pits, foundation walls, etc., is not thoroughly under- - 
stood by the average contractor. The unsatisfactory results so 
frequently experienced from concrete floors, leaky pits, cracked 
masonry, etc., arises from the ignorance of those having the 
preparation, laying and curing in hand, or in attempting to 
hasten the completion and use of the structure. 

Prepared pavings, such as brick, wood block, etc., are scien- 
tifically manufactured to set standards and identical results, 
under average conditions, may be anticipated and guaranteed 
from Maine to California. With concrete, the conditions are 
different. The Portland cement itself is standard, but it forms 
only a small percentage of the total aggregate which is composed 
of rock, gravel, sand and water. Each plays an important part 
in the finished result. Being bulky, the coarse aggregates must 
be secured locally, each varying, as is to be expected, in quality, 
structure, etc., according to origin. The preparation of the 
mixture, a highly important and little understood factor, is 
too often supervised in a careless manner or by a person who 
possesses experimental ideas of his own, and in consequence 
the result is apt to be unsatisfactory. 


A Specification for Molding Floors 


The data given in the following are based upon prac- 
tical experience rather than theory, and it is hoped this paper 
will be of benefit and may bring forth voluntary reports from 
foundrymen and foundry engineers who may see fit to adopt 
its suggestions. 
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The first thing to consider is a specification for concrete 
molding floors. This specification is as follows: 

(A concrete mixture is composed of three prime elements: 
Portland cement, fine aggregate and coarse aggregate. The pro- 
portions are always referred to in the order given above, as 1:2:3 
mix, which is composed of one (1) sack of Portland cement, two 
(2) cubic feet of fine aggregate and three (3) cubic feet of coarse 
aggregate. A cubic yard of concrete in place shall contain not less 
than six and eight-tenths (6.8) cubic feet of Portland cement.) 


Subbase——Concrete floors laid over ground having soft spots or 
on boggy ground should in the first instance have the soft spots 
dug out and filled, and in the latter instance the entire ground cov- 
ered or filled with from 3 inches to-5 inches of gravel, crushed slag 
or steam coal cinder free from particles of unburned coal, soaked 
thoroughly, tamped and rolled into an unyielding mass. It is impor- 
tant this subbase be well soaked immediately prior to placing concrete 
thereon. 

Thickness.—With proper* subbase a 3-inch concrete floor will 
suffice for light and medium heavy work. For heavier work and over 
boggy and sloppy land a 4-inch floor is recommended. For heavy-work 
center bay floors the thickness should be increased to 5 inches. A found- 
ry melting floor should always be one course, that is, laid solid to the 
thickness desired in one operation without a second finish coat. 

Fine Aggregate—Fine aggregate shall consist of natural clean 
sand or screenings from hard, tough rock or gravel which, when 
dry, will pass a No. 4 wire mesh screen. 

Coarse Aggregate—This shall consist of clean, hard, tough 
crushed rock or pebbles graded to size and shall contain no soft, 
flat or elongated particles. The size shall range from three-quarters 
(%”) inch maximum for a 4-inch or 5-inch floor down to one-half 
(%4”) inch maximum for a 3-inch floor. Limestone and shale should 
be avoided if possible as the structure of either is none too good. 
New England trap rock surpasses all other stone for coarse aggregate 
and where the freight rate is not prohibitive its use is recommended. 

Coarse Iron Aggregate—This aggregate should be composed of 
cast-iron borings, preferably from cylinder, piston or similar iron. 
These borings contribute a bonding strength to the concrete and form 
avenues for the absorption and escape of excessive heat from hot 
metal spillage and the piling of hot castings on the floor, thereby 
preventing undue expansion and contraction of the concrete and 
consequent deterioration. This iron aggregate may be extended all 
through the entire molding floor with very beneficial results if desired, 
in which even only 10 per cent (10%) by volume of the total 
concrete mix need be borings, except for the gangway where the 
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borings should be increased to 2:1:3 of borings, or a 1:1:1 mixture 
plus 1 of borings. In the event only the gangway aggregate is to be 
treated with borings, it should be amply deep to provide for laying 
hot castings thereon. 

Machine Mixing.—The ingredients of the concrete floor shall be 
mixed to an even consistency in a mechanical batch mixer of im- 
proved design and mixing shall continue for at least one minute, pref- 
erably somewhat longer, after all the materials are in the drum. 
Raw materials shall not be permitted to enter the drum until all 
the material of the preceding batch has been discharged. It is 
impossible to secure an even, thorough, homogeneous mix by hand 
methods, which should never be attempted. 

Retempering—Retempering of unused concrete which has partly 
hardened; ‘that is, remixing with or without additional materials or 
water, shall not be permitted under any circumstances. Such material 
shall be discarded. 

Water—Use the smallest quantity of water which will produce 
a workable mix. It is highly important that the proportion of water 
in the concrete mix be too little rather than too much. A normal 
plastic workable 1:2:3 mix should present what is termed a quaky 
state, to secure which the average minimum water per sack of cement 
used should run five and one-half (5%) gallons to not more than 
six (6) gallons. The function of water in concrete is two-fold: 
(1) To supply the water necessary for hydration of the cement, 
(2) and for the purpose of producing a plastic mix. The influence 
of the water-ratio on the strength of concrete may be readily 
understood when by way of illustration it may be said that one pint 
more water than necessary to produce a plastic concrete in a 1:2:3 
mix, for example, reduces the strength to the same extent as though 
2 to 3 pounds of Portland cement were omitted from a one-bag batch. 
The reason that a rich cement mixture gives higher strength than 
a lean one is not that more cement is used, but because the concrete 
can be and usually is mixed with a lower water ratio in the case 
of the richer mixture. In general it will not be feasible to use 
concrete of a consistency which will give the maximum strength, since 
it is somewhat too stiff for satisfactory working. Hence some sacrifice 
of strength is necessary in order to secure a workable mix. It is 
urged that the water content here specified be not exceeded for 
foundry floors. 

Placing.—Before placing concrete thereon the subbase should be 
thoroughly soaked. After mixing the concrete shall be handied rap- 
idly and in successive batches, within thirty (30) minutes after water 
has been added to the dry materials, and shall be deposited in a 
continuous operation completing (when laid in slab form) individual 
sections to the required length and depth without stoppage for any 
cause. Any excess of concrete over that needed to complete a 
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section, at the stoppage of work, shall be discarded and not used 
under any circumstances. In no case shall concrete be deposited upon 
a frozen subbase nor shall a completed green floor be exposed to 
freezing weather without tarpaulin, canvass or some other such 
protection spread over it. 

Forms.—All wood forms shall be thoroughly cleansed of old 
mortar and dirt and wetted. Metal forms should be coated with 
oil, soft soap or whitewash before depositing concrete against them. 
It is undoubtedly a mistake to use the individual slab practice, with 
expansion joints for a molding floor. The edges of slabs whether 
rounded or square will in time break down. Once concrete suffers 
a bad hole or crack it deteriorates at that point in a manner similar 
to a tooth with perforated enamel. 

Expansion Joints—It is recommended that no expansion joints 
be provided in the finished floor, the concrete in forms being struck 
off level with sharp edges; the forms removed when the concrete 
has hardened to the point where there is no danger of a _ slump, 
and the sides so exposed well roughened in order that when the 
concrete in the adjacent slab is laid thereto it will thoroughly knit 
into the roughened surface ‘provided. To assist in perfecting a knit 
it is well to brush the roughened surfaces with a mixture of neat 
cement grout of a creamy consistency just previous to placing the 
fresh concrete against the side surface of the preceding slab which 
has been so prepared. Grout should not be used after it is 45 
minutes old. Special pains should be taken to eradicate any sur- 
face seams, crevices or edges as the floor is bound to be weak and 
subject to disintegration at such points. 

Finishing —When finishing a concrete molding floor to be ter- 
minated at the gangway wherein wood block are to be _ installed, 
the edge of floor should be finished off with a light angle iron, the 
web of which should equal the thickness of the floor, pressed or 
embedded firmly into the concrete as a curbing. In a strictly slab 
floor, not reinforced, the limit is 100 square feet. In a continuous 
foundry floor where the forms are used rather as a convenience 
while placing the concrete and to provide for the immediate contrac- 
tion during setting, the slabs may be increased into whole sections 
sized conveniently, it only being necessary to complete each section 
through continuous operations without any stoppage of work for 
any cause. 


The finishing and curing of a concrete molding floor is of prime 
importance. After placing the concrete it should be struck off with 
a sweep or strike-board to the. established grade of the forms. 
Further working should be avoided; the wood filcat or trowel being 
absolutely taboo. The surface must not under any circumstances be 
troweled or finished smooth. When the floor has set to a consistency, 
of stiff putty and will show no slump, a long-handled hand roller, 
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having parallel or checkered corrugations three-eighths (3%”) imch 
deep and of sufficient weight to make full indentations in the concrete 
surface should be passed over the floor and gangways. These inden- 
tations will hold sufficient sand to prevent popping of molten iron 
when spilled on the surface of a concrete floor so finished, even 
though the floor be swept. Furthermore, the indentations provide 
nests to collect and hold the shot iron which are apt to throw 
workmen. 

Curing—Perhaps the greatest cause for the failure of concrete 
floors may be traced to the entire lack of or insufficient curing of 
newly laid green material. All forms of concrete show great in- 
creases in strength under favorable curing conditions as compared 
with specimens which have been allowed to air dry. In arid regions 
and during* warm weather freshly laid concrete is exposed from the 
moment it is laid to rapid evaporation of the mixing water. There- 
fore the chemical action in process during “setting” is retarded and 
a portion only of the strength is secured. Concrete floors of any 
character should be covered with sand, shavings, saw-dust, or some 
such material as soon as the floor has set to a consistency which 
will permit the placing of such a topping, which in turn should be 
soaked twice daily. A 21 to 30-day storage is apparently about the 
ideal length for the best curing results, as by the expiration of these 
time limits the strength and wearing qualities will have increased 
some 150 to 200 per cent over the original strength of the same 
floor allowed to air dry. It is urged that every concrete floor 
be cured at least 10 days, the very minimum being three days. 

The use to date of prepared wood-block for molding floor 
gangways, under the cupola spouts and on charging platforms 
has met with splendid success. The spillage of iron on wood 
blocks merely chars it slightly, molding sand filling in the 
char holes and preventing further burning. 

Aside from the first cost of wood blocks, which must them- 
selves be laid on a concrete foundation, this form of pavement 
for a molding floor seems quite ideal except perhaps in found- 
ries running string sand floors, such as stove shops, where 
the molder’s shovel comes in contact with the floor continually. 
It is thought the slight projections of the corners of the blocks 
may present a roughened surface to the shovel and annoy 
the molder. 


In conclusion, the author wishes to acknowledge his indebt- 
edness to Prof. Duff Abrahams, Lewis Institute, Chicago, and 
the Portland Cement association. 

















Discussion—Molding Floors 





Mr. LamBert 1. Ericson.—lIt is generally conceded that 
the first and most important step to take in cleaning up and 
modernizing a foundry consists in building a smooth and dura- 
ble floor and establishing a permanent level to work upon. 


The selection of the materials to use on the floor is an 
important matter. Mr. Haley has carefully pointed out that 
it is necessary to take the most careful precautions in the 
proper selection and grading of the materials in the concrete, 
to add just enough and not too much water and to take plenty 
of time to let the concrete cure; that neglect in any of these 
details may result in failure; that the only material in the 
aggregate which is standard in all parts of the country is the 
portland cement and consequently, the work must be done under 
the supervision of an expert who thoroughly understands con- 
crete My own experience is that very few concrete experts 
agree as to the best specifications for the mixture. A great 
many disagree with Mr. Haley on the point of the amount of 
water to use on account of the physical impossibility of properly 
placing such a dry mixture. Consequently specifications will not 
be followed to the letter, if the work is left to a local expert. 


Mr. Haley recommends three to four weeks curing of the 
cement and urges a minimum of 10 days. This feature of delay 
makes it almost impossible for the operator to consider the con- 
struction of concrete floors in any except new or unused 
buildings. 

A wearing surface of creosoted wood blocks over a con- 
crete sub-base is almost indestructible under traffic. The blocks 
are equally adaptable to molding floors and in the truck ways 
and impact does not cause the wood block to disintegrate. 
They are not affected by temperature changes and are warm 
under feet in winter and cool in summer and under the heat of 
a foundry. Changes and repairs are easily and economically 
made. Wood block floors are popular with the workmen, im-' 
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prove their health, decrease the sickness and consequently the 
amount of absence from work and decrease the accidents around 
the plant. Properly constructed they are waterproof and dry 
and, as Mr. Haley has stated, they are impervious to spillage 
of iron, since they merely char slightly, molding sand filling 
the char holes and preventing further burning. 

Creosoted wood blocks lend themselves with equal facility 
to the construction of new floors, the resurfacing of old con- 
crete floors, or the resurfacing of concrete floor slabs, of rein- 
forced concrete buildings. Under stress of necessity, wood 
blocks can be installed within 48 hours of the time of the 
construction of the concrete sub-base and the floor is available 
immediately thereafter. 

Wood block floors recently have been installed in a large 
motor foundry in Flint, Mich., without holding up production 
in any way. ‘The foundry is iocated on the second floor of a 
reinforced concrete building. The coreroom and core ovens are 
in one end and the foundry in the other end. The floor area 
is approximately 108,000 square feet. The original wearing 
surface of concrete was surfaced with a dry cement cushion, 
upon which wood blocks 214 inches thick were installed, the 
work being done in sections entirely at night, with company 
forces, under the supervision of the wood block manufacturers’ 
service department. 

The installation of the blocks is comparatively simple 
and the average foreman can take care of the work very easily, 
after having secured a little instruction. Wood block floor 
construction requires expert supervision principally for the 
instruction of the local foreman. 

Wood blocks must be properly manufactured and the floors 
constructed under proper specifications. They require a solid, 
immovable base, preferably concrete. The blocks must be laid 
with tight joints, filled with coal tar which, to make them water- 
proof and to make them stand up under the wear and tear. The 
objection mentioned of the possible roughness causing the mold- 
er’s shovel to come in contact with slight projections at the 
corners of the blocks, need not receive serious consideration. 
Proper construction methods will insure a smooth floor. 























Audible Signals in Foundries 


By Viapimir Karapetorr, Ithaca, N. Y. 


The following types of audible signals are actually in use 
in various foundries: Electric horns similar to those used on 
automobiles, Fig. 1; air or steam whistles, sometimes electric- 
ally operated from a distance; and bells and gongs, either single 
stroke or continuous. In an efficient up-to-date foundry such 
audible signals should be used for at least the following five 
purpeses: 

1—For calling any important employe to the nearest 
telephone no matter where he may be; this presupposes a pre- 
arranged code and some simple device for sounding calls. 

2—As extensions to telephone bells in noisy places; a 
foreman may not hear his telephone bell when away from 
his desk, but he would most likely hear one or more loud 
horns or shrill whistles mounted in the shop. 

3—For purely local needs and signals, for example, to 
indicate the beginning and the ending of pouring, to call a 
craneman or an electrician to some prearranged place, etc. 

4—As warning signals of danger on cranes, hoists, loco- 
motives and trucks, especially when a ladle with molten metal 
1s 1n motion. 

5—For sounding fire-alarms. 

Imagine yourself sitting as an observer in the molding 
and pouring department of a large foundry properly equipped 
with audible. signals. You will soon hear one or more elec- 
tric horns sounding a code number, for example, one, one 
and two (1-1-2). This may mean that the superintendent is 
wanted in his office, but that there is no particular hurry about 
it. Had the call been one, two, two. (1-2-2), it would have 
meant a hurry call and you probably would have seen the 
superintendent running to the nearest telephone. 

Soon afterward you may hear two long blasts of an air 
whistle, signifying that everything is ready for pouring in 
the north aisle. A few minutes later it might be followed 
by a continuous ringing of a bell to warn the workers that 
a big ladle full of molten metal is being carried by the crane.’ 
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FIG. 1—CROSS-SECTION OF AN ELECTRIC HORN 


the sounding diaphragm 


A vertical shaft motor drives a toothed wheel which strikes an anvil fastened to the center of 
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To make the picture complete, let us imagine that after 
a time you hear a single-stroke gong sounding number four, 
three (4-3). This may designate a fire in the pattern shop, 
or may simply be an agreed call for a fire-drill. 


For contrast, let us go to an out-of-date, shabby, primitive 
foundry, which is still running on the “chance and luck” prin- 
ciple, found to be satisfactory by our forefathers. In those 
days a molder received a dollar or two for a 12-hour day, 
and the output was measured in pounds where it is now 
stated in hundreds of tons. Two or three office boys are 
running all over the works trying in vain to locate the super- 
intendent who is needed in the office to help on a very impor- 
tant quotation. When he is finally located, it is too late to 
take care of this matter in the proper way. A millwright 
is needed in a hurry to take care of a hot bearing on a rush 
job, and nobody knows where .he is. He happens to be 
attending to an unimportant job in a dark pit, and is blissfully 
ignorant of the fact that he is urgently needed elsewhere. 

Actual experience not only in foundries but in all kinds 
of industrial establishments has demonstrated the importance 
of audible signals in promoting both the efficiency and the 
safety of operations. Horns, bells and whistles are simple 
pieces of apparatus available on the market. Their cost 
is trifling in comparison with their useful service, and any 
far-sighted foundry manager can readily see the great advan- 
tage of equipping his works with acoustic signals, once the 
matter has been properly brought to his attention. 


A Code-Calling Device 


Fig. 2 shows a simple device for sounding simultaneously 
any desired number of horns, whistles and gongs scattered 
throughout the works, and for calling various persons according 
to a prearranged code. The electrical connections are shown 
in Fig. 3. The device consists essentially of a number of 
toothed wheels which close and open an electric circuit in a 
certain sequence. These wheels are mounted on a shaft 
operated by a clock spring. A drum is provided with a 
combination of 40 simple arrangements of contacts, such as 
1-2, 1-3, 2-3, 1-1-2, etc. The horns are connected to an 
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FIG. 2—A CODE CALLING MECHANISM 

The operator sets a code number and pulls on a handle. This closes the electric circuit 

the required number of times, and makes the horns and the belis sound throughout 

the plant 

available 110 or 220-volt circuit, either direct or alternating 
current, while only a small current from a few dry cells 
is used in the central instrument. This current closes a 
relay which operates the power circuit between two contacts 
especially designed for frequent opening. 

When it is desired to call some person, the code handle 


A is set on the number assigned to that person, and the 
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operating handle B is turned by one-half a revolution. This 
is all the operator has to do. The contact shaft is set in 
motion by the spring and the circuit is closed a certain number 
of times in accordance with the position of the code drum. 
Every time the battery circuit is closed the relay closes the 
power circuit and operates, all the horns, whistles, gongs or 
lamps connected to it. Having sounded the complete call 
three times the handle B returns to its original position and 
the mechanism is ready for the next call. 

In most cases it is considered sufficient to sound the call 
number three times. The first time the person may not be 
sure whose call it is, the second time he counts the sounds 
and the third time he checks himself. For exceptional pur- 
poses, the call may be sounded more or less than three times 
or even continuously until stopped. : 

The operation of the code-calling mechanism is usually 
entrusted to the telephone operator, where a private branch 
exchange is available. If the manager needs Mr. Jones and 
fails to reach him by telephone at his desk, he tells the tele- 
phone operator to sound his call number. Mr. Jones may 
be anywhere in the works, but as soon as he hears his num- 
ber he comes to the nearest telephone and reports to the 
telephone operator who immediately connects him with the 
manager’s telephone. Special cases have arisen in which 
the operation of the code-calling instrument had to be 
entrusted to a clerk in the superintendent’s or production 
manager’s office, in order to prevent office boys, clerks, etc., 
from disturbing important members of the staff on trifling 
occasions. The operator of the calling device is supposed 
to inquire about the nature of the business before starting the 
call. 

When the number of persons to be called is not great, 
say 10 or 12, it is sometimes convenient to assign two or 
three different numbers to the same person. These three 
numbers may mean respectively: (1) “Call me on the phone 
immediately ;” (2) “Call me when through with the present 
engagement ;” (3) “Come to the manager’s office.” 

The particular rules for the use of the code-calling 
equipment differ from factory to factory in accordance with 
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the local conditions, and may be modified from time to 
time as actual experience indicates. 

Some care must be exercised in the selection of the 
type of sound-producing signals and of the number of such 
devices in each department. A buzzer or a bell would not 
be heard near a tumbling barrel or a sand _ disintegrator; on 
the other hand, a powerful electric horn would be out of place 
in an office.. Each signal must be distinctly heard under the 
most intense noise possible in that department by a person 
most unfavorably situated with respect to the signal. At the 
same time it would be a mistake to use unnecessarily strong 
signals, which are liable to get on the workers’ nerves. 

The pitch of the signal (high or low voice) is another 
factor to be considered, and while no accurate experiments 
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FIG. 3—THE ELECTRICAL CONNECTIONS FOR THE CALLING MECHANISM 


A local battery closes a relay, which in turn closes the power circuit to which the audible 
devices are connected in parallel 


are available, the selection should be governed by the prin- 
ciple of contrast. In a shop with a low-pitch rumbling and 
howling noise a shrill signal is more liable to be heard, and 
vice versa. Again, where the noise is of a discontinuous per- 
cussion type, like hammering or riveting, a horn with its steady 
sound would immediately attract attention. On the other 
hand, where the noise is continuous like that of a blower, a 
loud single-stroke bell might cut through the noise more read- 
ily. 


Acoustic signals are so inexpensive that it is an easy 
matter to change them, or to change their position and num- 
ber, should the first installation be not quite satisfactory. 

















Audible Signals in Foundries 463 
Everyone knows that electric lamps sometimes have to be 
shifted in a shop until the desired illumination has been 
obtained. The advice of an acoustic specialist in particularly 
noisy shops may save some experimenting in this respect. 

Musical sounds differ from one another in the following 
three respects: In pitch, high or low; in intensity, loud or soft; 
and in quality (timbre), such as brass, reed, string instruments, 
human voice, etc. Noise is a nonharmonic combination of such 
sounds, and can be analyzed into its components. These funda- 
mentals of acoustics are now being applied to the solution of 
industrial problems, and the science of industrial acoustic engi- 
neering is rapidly growing, bringing with it increased economy 
and efficiency. ' 

There are engineering concerns which specialize in acoustic 
signals and in intercommunication problems, just-as other engi- 
neering concerns specialize in factory illumination, ventilation or 
sanitation. They have accumulated considerable experience in 
installing signals in noisy places and it would pay a foundry 
manager to get advantage of their advice in laying out a new 
code-calling system. 

The following are the principal sources of noise in a 
fully equipped foundry: 

Molding Department.—Vibrators for loosening sand from 
patterns, jar-ramming machines, cranes, trolleys, hissing of 
compressed air; noise of conveyors, trucks, wheelbarrows, etc. 

Cleaning or Trimming Room.—Tumbling barrels, air 
chisels, pneumatic drills, grinding wheels, scrapers, band 
saws, conveyors, sand-blast machines, hissing of escaping air. 

Sand Mixing Room.—Gears, chains, disintegrator ham- 
mers, magnetic separator for iron stays, and electric motors. 

Melting Room.—Roar of blowers and of combustion 
(especially when burning oil); cranes and conveyors. Not 
very noisy. 

Core Department—Hammering, jar-ramming machines, 
escaping air, gas or oil furnaces, sand conveyor, a traveling 
crane, and trucks. 

Welding Department.—Roar of the oil-burning furnaces 
for preheating defective castings; hissing of the oxyacetylene 
flames ; handling, hammering and dragging of castings. 








Discussion—Audible Signals 


Pror. Karapetorr.—Loud speaking telephones are in use 
in some railroad stations, in offices and on warships, and those 
who have had experience, especially in railway stations, know 
that sometimes it takes a good deal of imagination to know 
just where the train is going. Undoubtedly loud speaking tele- 
phones find their place where there are no loud noises; but in 
a shop, where it is difficult to even understand each other 
without shouting, 1 doubt very much if, at the present stage 
of developrhent, a loud speaking telephone would be feasible at 
all, not to speak of its added expense. The only advantage 
that a loud speaking telephone might have over code calling 
would be in conveying a more definite message. Such messages 
are readily taken care of by a more elaborate code, without 
the necessity of listening as closely as one would have to listen 
to a human voice. One of such combinations might mean 
“Come to the telephone when through with present engage- 
ment.” This would do away with the objection that a busy 
executive may be unnecessarily interrupted by code calls. 
Such an extended code answers any possible objection to code 
calling. Of course we all hope that the day will come when 
telephones will be either loud or else everyone can carry a 
wireless receiver about him and hear conversations by means 
of electric waves, but at the present stage of the development, 
I do not believe that is feasible. In offices loud speaking tele- 
phones are doing splendid service and I can recommend them. 

Mr. Toppate.—I would like to know if the professor has 
had any experience in using colored lights? 

Pror. Kararetorr.—Colored lights are good in some places 
and I have seen them in use in some department stores where 
the floor walker can readily see them, and where audible signals 
may be objectionable to the customers. I am not at all opposed 
to colored lights or to any system of signals whatever. Any sys- 
tem of signals has to be properly designed in application to the 
problem on hand, designed by a specialist who understands all 
kinds of signals and who knows the local conditions. 
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The Testing of Clays for Foundry 
Uses 


By Homer F. Statey, Washington, D. C. 


The clays in common use in foundries are all. plastic 
fire clays, that is, soft clays with comparatively high melting, 
or softening, points. However, plastic fire clays may be 
divided into eight classes or varieties. The first division is 
into clays of low and high plasticity. Clays in the first 
division are usually sandy, slake rapidly in water and have 
low bonding power when wet, while those in the latter 
are commonly fat and sticky, contain little sand, slake slowly 
and have high bonding power when wet. Each of these 
divisions may be subdivided into vitrifying clays, that is, 
clays that burn hard and dense at temperatures below 1200 
degrees Cent. (2200 degrees Fahr.) and nonvitrifying clays, 
which do not burn hard and dense until temperatures above 
1200 degrees Cent. are reached. Each of these subdivisions 
may be divided into two classes, first, refractory clays which 
soften at temperatures above 1550 degrees Cent. (2820 
degrees Fahr.) and second, nonrefractory clays which soften 
at temperatures below that point. The relations of these 
classes of clays to each other can be seen in Table II. 


Clays are used in foundries for three purposes: First, 
as mortar in the construction of fireclay brick linings for 
cupolas and furnaces; second, as daubing material for lining 
ladles and the repair of cupolas; third, as a binder in sand 
mixtures in making molds for steel castings. The require- 
ments for satisfactory service in these three uses vary, and 
therefore the tests to be applied to determine the suitability 
of clays for each of these services should vary also. The 
object of this paper is to discuss the relation of the properties 
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of clays to the requirements of the service to be performed 
in different foundry operations and to describe tests that will 
determine the fitness of a particular clay for a given use. 


High Temperature Mortars and Cements 


The Importance of Proper Mortar Joints—In general, 
foundrymen seem to fail to realize the importance of the 
use of the proper kind of mortar in furnace construction and 
lining of cupolas. They complacently follow the old custom 
of specifying that fire-clay brick shall be laid in the same clay 
that is used in making the brick. While brick manufacturers 
will furnish clay on these specifications, they cannot meet 
them literally. Fire-clay brick are made from a mixture of 
soft plastic fire clay and hard rock-like flint fire clay. The 
latter is very refractory but in the shape in which it is used 
in fire bricks is wholly unfit for use as mortar. Very rarely 
finely ground flint clay is mixed with plastic clay and sold as 
mortar material. The fire clay furnished for mortar is usu- 
aliy one of eight plastic varieties. In general it is less refrac- 
tory than the fire brick of which it is one component. Accord- 
ing to its properties and the conditions of service to be met, 
it may or may not be suitable for use as mortar in a given 
piece of furnace construction. It is perfectly possible that 
a more satisfactory mortar could be secured by the use of 
some other material. 


Construction of Mortar Joints—In the construction of 
fire brick parts of furnaces that are to be exposed to heat, 
the mortar joints should be kept as thin as possible, much 
thinner than the ordinary bricklayer is willing to make them. 
The essential difference between a bricklayer and a_ success- 
ful furnace builder is that the latter understands the necessity 
for thin mortar joints while the former cannot be made to 
realize it. It has been found in practice that when thick 
mortar joints are used in furnace building the structures fail 
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very quickly at the joints. In good furnace construction, 
therefore, fire clay is never used in the shape of thick mortar 
but only as a thin batter into which the brick are dipped imme- 
diately before being put into place. Bricks and shapes that 
are too irregular in form to permit the making of sufficiently 
tight walls in this manner with slight rubbing should not be 
used. If a trustworthy furnace builder is employed, the use 
of trowels for laying extremely thin joints may be permitted. 

Furnaces should be, and generally are, so constructed 
that there is no necessity for the mortar to act to any 
marked degree as a binding material either before or after 
the furnace has been put into service. The function of the 
thin coating of clay batter is simply to fill small crevices 
between the brick. Of course, most raw clays and all hard- 
burned clays exert some bonding action, but this should not 
be considered as a factor in furnace construction or in select- 
ing a clay for this work. 


Table I—Classes of Plastic Fire Clays 


roe Refractor 
( Vitrifying dl 


( Plasticity Nonrefractory 
low ] ieteeaies Refractory 
Plastic 4 Nonvitrifying 1 Nonrefractory 
fire 
clays | Vitrifying Rofenstery 
| Plasticity Nonrefractory 
| high 


Nonvitrifying oe 
Nonrefractory 
Fineness Test of Raw Clay.—As far as properties in the 
raw state are concerned the only essential is that the clay 
shall work up with water to a thin fine-grained batter. This 
requirement is met by most plastic fire clays. A simple sieve 
test is sufficient to determine the suitability of a clay in this 
regard. All of the batter should pass readily through a 20- 
mesh sieve. If it does not do so, it should be put through 
a sieve of that mesh. The presence of coarse granules of 
clay prevents the making of a brick wali with thin tight 
joints. Of course the clay could be sieved dry through a 
20-mesh sieve before the batter is made. Often, however, 
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this would result in the rejection of an unnecessarily large 
amount of material, for many coarse-grained clays break 
down into fine-grained material when they are mixed with 
water. 

Tests of Burned Clay.—The tests of the action of heat 
on mortar material depend on the conditions to be met in 
service in the furnace. These conditions may be divided 
roughly into two classes. The first of these is that in which 
the fire brick construction is exposed only to excessive heat. 
The second class of conditions are those in which the brick- 
work must withstand not only the action of heat but also 
the solvertt action of molten metals and slags or the abrasive 
action of strong blasts of flame or of moving charges. To 
meet the requirements of the first class of conditions, the only 
essential is that the clay be very refractory. The test to be 
applied in this case is a softening point test. To meet the 
other class of service conditions the clay must not only be. 
refractory but also must burn under the prevailing furnace 
conditions to a hard, dense mass, suited to resist solvent 
and abrasive actions. In testing clays for this kind of 
service a softening point test should be made and also a 
determination of the temperature at which the mortar becomes 
vitrified, that is, hard and dense. To approximate furnace 
conditions these tests should be conducted while the material 
is subjected to load in the same manner that fire brick are now 
tested.* However, it is probably sufficiently accurate, and 
certainly more simple, to make vitrification and fusion tests 
on the material without the application of pressure. 

Vitrification Test—For foundry work it is probably sat- 
isfactory to define the vitrification point by noting the dura- 
tion of heating and temperature necessary to render a small 
briquette of the material so hard that it is not possible to 
scratch it with the blade of a good pocket knife. This test 
should be conducted in a furnace in which the atmosphere is 
kept oxidizing or reducing according to the conditions that 
will prevail in the furnace to be built. If they are desired, 
more elaborate and accurate methods of determining vitrifi- 


* Technologic Papers of the Bureau of Standards No, 7, 
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cation behavior may be found in the “Report of the Commit- 
tee on Standards” of the American Ceramic society. 

Softening Point Test with Use of Cones——The softening 
point test may be determined either by the use of pyrometric 
cones or by the use of an optical pyrometer. The method 
with use of cones is as follows :* 


(1) Preparation—The clay sample, obtained with the 
same care and precision as for chemical analysis, shall be 
ground in an agate mortar to pass a standard 100-mesh sieve 
(0.0058-inch hole, 0.0042-inch wire). It shall then be made 
up with water to good working consistency. 

(2) Test Pieces—The test pieces shall be the size 
and shape of standard pyrometric cones—tetrahedra, 7mm 
along the edge of the base and 30 mm high. It is advisable 
that they be made in molds allowing of a somewhat. greater 
height and cut to the required dimension when dry. 

(3) Mounting.—The test pieces shall be mounted on 
plaques of refractory material, with the base embedded 1 
mm in the plaque and ‘the troweled face of the test piece 
(the numbered face of the standard cone) making a right 
angle with the plaque. Several test cones shall be arranged 
conveniently for the furnace used and alternated with stand- 
ard Seger-Orton cones of successive numbers. The plaque 
may be of whatever shape best suits the furnace and may 
be biscuited to not above cone 010 before using, if desired. 

(4) Heating.—The heating shall be done in a suitable 
furnace, preferably of the electric resistance type, at a 
rate not greater than 15 degrees Cent. per minute, nor 
greater than 10 degrees Cent. per minute after cone 1 is 
reached, or as nearly within these limits as possible. 

If any other furnace such as a pot furnace is used, 
care should be taken that the flame does not strike directly 
against the cone or the cone plaque. Excessive reducing 
conditions should be avoided. With a gas or oil-fired furnace, 
the rate of heating cannot be controlled as readily as in an 
electric furnace but should be no greater than that required 
to cause the fusion of one cone in about three minutes. 

(5) Softening Point—The softening point shall be 
reported in standard cones and shall be that cone which 
corresponds in time of softening with the test piece. If the 
test piece softens later than one cone but earlier than the 
next standard cone, the softening point shall be reported 
thus: cone 31-32. 

~~ ® Report of the Commitiee on Standards, American Ceramic Society, Alfred, N. Y. 
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In order to be considered refractory for foundry work 
a clay should have a softening point not lower than that of 
cone 26. This is rather a low temperature for refractories. 
A. better grade refractories used for ceramic work have 
melting points above cone 28. 


Softening Point Test with Use of Pyrometer—The meth- 
od of determining softening points of clays with the use of 
a pyrometer, as conducted at the bureau of standards, is as 
follows: The samples are worked up with water to a good 
working consistency and compressed into small cylinders. These 
are melted in a graphite-resistance vacuum furnace, the samples 
being protected from the reducing atmosphere. The melting 
point is taken as the temperature at which the samples are 
distinctly seen to flow. The temperatures are determined by 
the use of an optical pyrometer. To be classed as refractory a 
clay should have a softening point not lower than 1550 degrees 
Cent. (2820 degrees Fahr.). 


Tests of Typical Clays—tIn the accompanying table are 
given the results of tests of clays typical of the eight varieties 
of plastic fire clays. ‘The method employed in making the 
slaking test will be described in a later section. 


Table I1—Results of Tests of Typical Plastic Fire Clays 
Vitrifi- 
Time of cation Softening 
slaking, temper’re temper’re 


Variety of plastic fire clay minutes deg. Cent. cones 
Slow slaking. vitrifying, refractory..... 78 1125 32 
Slow slaking, vitrifying, nonrefractory. 97 1175 20 
Slow slaking, nonvitrifying, refractory. 113 1290 31 
Slow slaking, nonvitrifying, nonrefrac- 

a ee rr aa Pe eee 52 1360 24 
Quick slaking, vitrifying, refractory.... 27 1200 32 
Quick slaking, vitrifying, nonrefractory 26 1195 24 
Quick slaking, nonvitrifying, refractory. 6 1475 32 
Quick slaking, nonvitrifying, nonrefrac- 

DEINE eens sea ac mack Coeaues a0:4 10 1290 21 


Clays Suitable for Refractory Mortars.—Vitrifiable plastic 
fire clays with high softening points and ball clays are especially 
suited to be used as batter material where fire brick construction 
is to be exposed to cutting flames or to the action of slags. 
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These clays burn to dense, hard masses at comparatively low 
temperatures, around 1200 degrees Cent. (2200 degrees Fahr.), 
but do not fuse until high temperatures above 1600 degrees 
Cent. (2900 degrees Fahr.) are reached. They have no injuri- 
ous effects on the fire clay brick with which they are in contact. 
For conditions in which resistance to heat is the only require- 
ment very refractory nonvitrifiable clays afe available. 

High Temperature Cements—In the past few years sev- 
eral firms have advocated the use of more or less fusible or 
vitrifiable cements as batter or mortar for furnace construction. 
The idea is that the partial fusion of these cements will result 
in the bonding together of the brick work into one solid mass. 
This is claimed to resist the cutting action of slags more 
effectively than fire-brick work constructed with the use of 
refractory clay as batter. It is true that a slightly vitrified 
mortar joint is more resistant under the conditions described 
than a soft, earthy joint, especially if the joint is thick. How- 
ever, the use of fusible batter with fire brick must be practiced 
with caution. The use of a too fusible cement has resulted in 
some cases in the partial fusion and rapid deterioration of 
high grade fire bricks. No extensive piece of construction 
involving the use of fusible cements should be undertaken until 
careful experiments have shown the employment of these to be 
desirable. These materials should be tested while in contact 
with the kind of brick with which they are to be used and 
under conditions approximating those that will exist in the fur- 
nace that is to be built. In cases of doubt as to the best mate- 
rial to use for mortar joints in fire clay brick construction, 
the safest course is to use a properly selected clay for mortar. 


Daubing Clays 

Compositions Used.—Clays are used extensively in found- 
ries in the lining of ladles and in repairing cupolas. The plastic vit- 
rifiable type of fire clays is the kind employed for these purposes. 
These clays are seldom used alone but nearly always mixed with 
large amounts of sand. In place of sand, granulated fire brick 
may be employed. The object of the addition of nonplastic 
material is to avoid the cracking in drying and baking that 
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would occur with most clays if they were used alone. The 
tendency of these mixtures to crack may be reduced still further 
by the addition of about 0.5 per cent of common salt. 

Tests of Raw Clay.—In order that the mixtures containing 
large amounts of nonplastic material may be plastic when wet 
and may dry to fairly coherent masses, it is necessary for the 
raw clay to have considerable bonding power. For these uses 
this requirement can usually be met by specifying that the 
clay shall be plastic. If more definite specifications in this 
respect are desired, bonding strength tests can be made as 
described later in this paper. 

Tests.of Burned Clay.—These mixtures should bake to 
hard masses, or partially vitrify, at comparatively low tem- 
peratures and should not soften until high temperatures are 
reached. 

Of course empirical service tests of the adaptability of 
clays for these uses can be made readily in a foundry. How- 
ever, this sort of test does not give data that can be used as 
the basis of specifications for the purchase of similar material. 
As a basis for the purchase of clays for these uses by specifi- 
cations, vitrification and softening point determinations are 
desirable. Theoretically these determinations should be made 
on the mixtures to be used rather than on the clays alone. 
It might seem preferable also to make tests in contact with 
the slags and metals with which these mixtures will come in 
contact in use. Practically, however, the making of stand- 
ardized tests of these kinds are accompanied by great difficul- 
ties. Moreover the effect of admixture of moderate amounts 
of a given nonplastic material or of contact with a given 
metal or slag is about the same with all clays of a certain 
class. Therefore it seems sufficient to make vitrification and 
softening point tests on the clay alone as described in the sec- 
tion on the use of clays for mortar. 

Clays in Furnace Bottom Mixtures.—Closely allied to the 
use of clays for daubing mixtures is the occasional employment 
of clay as an ingredient of the mixture used in making and 
repairing the bottoms of acid open-hearth furnaces. Since 
these mixtures are simply shoveled into the furnace, plasticity 
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and bonding power in the raw state are not required of the 
clay. Provided it is ground sufficiently fine to form an 
intimate mixture with the sand, the physical properties of the 
raw clay are unimportant. 

According to the kind of sand used and the proportions of 
sand and clay used in the mixture, a vitrifying or a nonvitrify- 
ing fire clay should be used. In general the softening point 
of the clay should be high. Vitrification and softening point 
determinations can be made as indicated in earlier sections of 
this paper. 


Clays in Steel Molding-Sand Mixtures 


Requisite Properties of Clays.—Plastic fire clays are used 
extensively in sand mixtures for molds for steel castings in both 
green-sand and dry-sand mold making. The function of the 
clay is to act as a bonding material, alone or in conjunction 
with other binders, such as molasses, and thus to render the 
mixture plastic when wet and enable it to hold its shape 
when partially or wholly dry. The requirements of a clay for 
this use are that it be readily miscible in a very intimate manner 
with large proportions of sand and a small amount of water, 
that it have considerable bonding power when wet, and that 
it shall not form mixtures that vitrify at the temperatures at 
which steel is poured. For dry-sand molding, a certain amount 
of bonding power in the dry state is required, but practically 
every clay that has sufficient bonding power when wet will be 
satisfactory in this regard when the molds are dry. 


Slaking Test—In order to be readily miscible with sand 
and water in the sand-mixing machines in use in steel foundries, 
a clay must either be finely ground or slake down rapidly to a 
fine powder when wet. A quick slaking clay does not need 
to be finely ground for this class of work, but a slow slaking 
clay must be very finely ground and thoroughly blended dry 
with the sand if an intimate mixture is desired in the wet com- 
position. The slaking properties of ground clays can be deter- 
mined in the following manner: 
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Mixtures of the clay to be tested are made with potter’s 
flint in the proportions of 1 to 1 by weight. These are mixed 
with water and molded into cubes 1 inch square and dried first 
at atmospheric temperatures and finally at 110 degrees Cent. 
The cubes are then placed on a piece of '%-inch mesh wire 
screen and immersed in water at room temperature. The time 
required for the whole sample to slake and settle through the 
screen is taken as the time of slaking of the sample of clay. 
Several determinations should be made and the average taken 
as representative of the time of slaking of the clay. 

Clays vary greatly in the readiness with which they slake 
in water. ‘In the testing of 28 clays at the bureau of standards 
it was found that the time of slaking varied from 5%2 to 128 
minutes. Fat, sticky clays require much longer time for slaking 
than short, sandy ones. However, as stated above, the rate of 
slaking of fat clays can be accelerated by fine grinding. 

Bonding Power Test—The bonding power of clay in wet 
mixtures of clay and sand varies so greatly with the relative 
amounts of clay and sand, the amount of water, the size of 
grain of the sand or sands, and the method of making the 
test specimens, that it seems necessary for each foundry to 
make tests of this property on the particular mixture employed 
in that plant. The clays cannot be tested alone for the strength 
of some clays is increased by the addition of sand while that of 
others is decreased. The moduli of rupture of the dried mix- 
tures cannot be taken as an indication of the bonding power 
in the wet condition of the clay. It has been found that certain 
kinds of clays, such as the adobe clays of the Southwest and 
the loess clays of the Middle West, have high moduli of rup- 
ture in the dry state but practically no bonding power in the 
wet condition. On the other hand most clays that have high 
bonding power when wet have considerable strength when used 
in dry sand mixtures. 


The bonding power of a clay in a wet sand mixture 
is determined in the foundry laboratory of the bureau of 
standards by making a shearing strength test as follows: Bars, 
of the mixture to be tested, 12 inches long by 1 inch square 
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in cross section, are molded in a snap flask on a smooth glass 
plate. The sand is first gently rammed with the thumb 
and forefinger of each hand and then firmly rammed once 
with a round wooden bar from one end to the other. Then 
the flask is removed, the sand bar being left on the plate. The 
bar is then gently shoved lengthwise over the plate at about the 
rate of 1 foot a minute until it breaks off. The weight of the 
portion of the bar breaking off is the shearing strength per 
square inch of the mixture. Several determinations can be 
made on the same bar, and several bars should be tested in 
order to get a fair average. 

In this test it will be found’ that fat sticky clays, especially 
the fine-grained ones, have greater bonding power than short, 
sandy ones. . This agrees with the fact that it has been found 
practicable to use a smaller percentage of finely ground fat 
clays in clay-sand mixtures than of sandy clays. 


Vitrification Test—A clay-sand mixture that vitrifies or 
bakes to a hard mass at steel pouring temperatures is liable to 
give a high sand loss and castings that are hard to clean. A 
thick layer of caked sand will adhere to the castings. To deter- 
mine the probability of this occurring with a given mixture. 
vitrification tests of the clay alone cannot be used. With the 
small amounts of clay employed in these mixtures vitrification 
is brought about by the actual fusion of a mixture of clay, the 
finest of the sand grains, and the surface layers of the coarse 
sand grains. The temperature at which this takes place bears 
no relation to the temperature at which the clay alone vitrifies. 
It is more nearly, but not directly, related to the softening 
point of the clay. It may be said that if a clay does not 
soften at steel melting temperatures, it will not give vitrified 
clay-sand mixtures. On the other hand if it does soften at 
or below steel melting temperatures it will or will not give 
vitrified clay-sand mixtures according to the kind of sand used 
and proportion of clay in the mixtures. 


For the foregoing reasons it is desirable to test the clay- 
sand mixture to be used. The mixture for the vitrification test ‘ 
should be heated to the temperature used in pouring steel in the 








476 American Foundrymen’s Association 


foundry using the mixture. In other respects the test should 
be conducted as described in the section on refractory mortars. 


Clays with high softening points are generally preferred 
for clay-sand mixtures used in making molds for steel cast- 
ings. However, some clays with low melting points are used 
successfully. In tests conducted at the bureau on clays actually 
used in steel facing sand mixtures it has been found that the 
softening points varied from 1180 degrees Cent. (2150 degrees 
Fahr.) to 1600 degrees Cent (2900 degrees Fahr.). The clays 
with low softening points have great bonding power and are 
used in such small proportions in the mixtures that they do not 
cause vitrification. 


The Place of Chemical Analyses in the Testing of Clays.— 
Chemical analyses have little place in the testing of clays for 
foundry uses. The value of clays for these uses is dependent 
on the physical properties of the clays, such as ease of slaking, 
bonding power, vitrification behavior and softening point. The 
relations between these properties and chemical composition 
are so obscure that it is impossible to estimate them in a given 
clay from a study of either its ultimate chemical analysis or 
the so-called rational analysis. 


No relationships have ever been established between compo- 
sition and such properties as ease of slaking and bonding 
power. The relationships between chemical composition and 
vitrification temperature and softening point are very gen- 
eral. It is possible to say that a clay having a composition 
corresponding very closely to that of pure clay substance (39.8 
AIl,O,, 46.3 SiO,, 13.9 H,O) will have a high melting point and 
that a clay whose analysis shows the presence of large amounts 
of fluxing oxides, such as lime, soda and potash, will have 
a lower softening point. It is not possible to estimate the 
melting point with any accuracy in either case. The vitrifica- 
tion and softening points of a clay depend not only on its 
chemical composition but also on the state of chemical combina- 
tion of the various elements, that is, on the kinds of minerals 
present, and on the size of grain of these minerals. 
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Discussion—T esting Clays for 
Foundry Use 





Mr. R. F. Harrincton.—A number of years ago Dr. 
Moldenke introduced a method whereby the plasticity of clays 
could be tested by the use of a malachite green dye. Since then 
the laboratory of the Saunders & Franklin Co. at Providence 
has developed a method in which a crystal violet dye is used for 
determining the plasticity of clay. I have done quite a little 
work along these lines and have found the test well worth 
while and I would like to ask Mr. Staley if he -has considered 
that method in his tests. 


Mr. H. F. Statey.—The ceramic division of the bureau of 
standards experimented for several years with the use of dyes 
and as a result of this work decided that this test is not re- 
liable and does not use it. The bureau found that impurities 
in the clay absorb the dye. It found also that if a man were 
attempting to select his clay by the dye test, he would not 
get results which he could not use in factories as well as he 
could by selecting clays according to his past experience in the 
use of those particular clays. There has never been a satis- 
factory method devised for determining the plasticity of clays. 


Dr. Ricuarp MoL_pENKE.—There is no doubt that the dye 
test is not as satisfactory as it might be. Saunders & Franklin 
improved my own work. We were only trying to find some- 
thing that foundrymen could use. I was wondering how many 
foundries in the country could make use of the information 
just given in the paper. They have no laboratories to go into 
the subject so deeply. The dye test is a simple one and I 
have always found it to work satisfactorily enough for the 
purpose intended. 

Instead of buying good clay, many foundrymen dig clay 
from their backvards, daub their cupolas and wonder why, 
after the seventh or eighth heat, they have to reline at the: 
melting zone. This means money, work, lots of labor expense, 
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a pile of slag and many lost castings. I would like to see 
the bureau of standards take the clay dug in the backyard and 
show the foundrymen just what they are up against. If some 
homely examples were given they would begin to think. 

Mr. Harrincton.—Mr. Staley has pointed out the neces- 
sity of using a plastic clay in a facing sand where clay is used 
to replace a portion of the new molding sand. We want to 
keep the sand as open as possible, and if we are not particular 
in obtaining a plastic clay, we are going to close up the voids 
in the sand. There are plenty of clays in New Jersey that are 
plastic and yet entirely refractory enough for the average gray 
iron facing work, and this test—either malachite green or 
crystal violet-—will give a very fair test of the clays and their 
value as a binder for use in facing sand. The founder gains 
nothing by the use of the cheaper and less plastic clays, as by 
so doing, because of the fact that for the same binding strength 
much more of the less plastic clay must be used, he closes up 
his facing or heats to the point where scabbed castings are 
inevitable. 

When things were booming and there was not enough labor 
to do the work the night laborer who was mixing the daubing 
for the day used beach sand instead of fire sand by mistake. 
When we were using the fire sand, we frequently complained 
that while it was entirely refractory it did not stay on the 
walls as well as it should. When, by mistake the beach sand 
was put in, we noticed that the daubing actually vitrified on 
the bricks and remained there four or five times as long and 
gave a sufficiently refractory material so that it really was 
better to use the beach sand. 

Mr. StaLey.—In general the clays which are used by the 
crucible manufacturers and which were formerly imported from 
Germany belong in the class of plastic, vitrifiable, refractory 
clays; that is, they vitrify at comparatively low temperatures, 
do not melt until very high temperatures are reached, and are 
clays which have high bonding power. It has been found 
that there are clays in this country which can be mixed to- 
gether and produce mixtures which will take the place of the 
German clays but we have no one clay which answers. 
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Refractory Cements 
By W. S. QuicLey, New York 


The title I have chosen for this brief paper is purpose:, 
selected to bring out a point with reference to high tempera- 
ture cements on which there is some misapprehension. A re- 
fractory cement is not of itself just a refractory but bears its 
title from the fact that it is used as a binder for refractories. 
There is probably not a commodity used today by manufac- 
turers in general that is as little understood or as much over- 
rated as are high temperature cements. 

In foundry circles there has been a great deal of educa- 
tional work done during the past two or three years on the 
use of refractory cements, and while their successful appli- 
cation is well understood by many foundrymen there remains 
much information yet to be uncovered on the whole subject 
of their many and varied uses. Their use sprang up rapidly 
during the war owing to the necessity for using a material 
for bonding refractories which, by increasing the life of linings, 
would prevent shutdowns and by the use of which repairs to 
furnaces could be quickly made. 

Bonding materials may be divided into four classes. 

First we have fire clay, the primary function of which is 
to compensate for the inequalities of the bricks or shapes as a 
pliable refractory filler, and with which unduly thick joints 
generally are made. It has no binding strength of itself un- 
less subjected to a vitrifying temperature. Furthermore, inas- 
much as heat is required for vitrification in order to obtain 
a bond, it is obvious that only a surface bond is obtained, as the 
required heat for vitrification will not penetrate the entire 
thickness of the wall. The result obtained may be likened to 
a vitrified shell with a weak structural backing. Furthermore, 
the shrinking of the fire clay due to its own moisture and 
the combined water used in mixing it, causes a separation 
between the bricks or shapes in walls or arches which frequently 
results in bulging walls or collapse of the whole structure. 

Secondly we have coarse grades of mixed materials or 
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so-called cements which also have no binding quality, depending 
upon heat or vitrification for a bond. Materials of this class 
must be made to bind or fuse at approximately the same tem- 
perature at which the furnaces are run, or no bond is effected. 
In other words, a cement which is good for a low tempera- 
ture annealing furnace is not good for a high temperature 
forging furnace, or vice versa. Such mixtures are subject to 
the same surface bonding result as fire clay. 


Thirdly, some cements in order to hold the component 
parts together depend upon a fibrous structure which shrinks 
and eventually loses its binding value as'soon as subjected to 
any considerable degree of heat. Such cements must lose their 
effectiveness as the temperature increases. 

Finally, to be universal in its application, a cement should 
air set and not depend upon heat for creating the bond in order 
to form a union throughout the structure. In process of 
manufacture it should be passed through a fine mesh sieve 
so as not to contain coarse particles which would tend to 
create voids between the brick. It should not shrink when 
subjected to heat. It should be a material which can be used as 
a binder with crushed fire brick, old crucibles, fire sand or fire 
clay, ganisters, and for making rammed-in linings, and doing 
repair work, hot or cold. And furthermore, its composition 
should be such that it can be used in neat form for making 
small hot patches and repairs. 

The principal essential of a refractory cement is that it 
should have at various temperatures, the same co-efficient of 
expansion, as nearly as possible, as the materials with which it 
is used for bonding. Refractories themselves differ in expan- 
sion co-efficient, as in the case of fire-clay brick and silica 
brick, where the former has 0.075-inch and the latter 0.175- 
inch per foot at 2200 degrees Fahr.* Yet a cement with a 
co-efficient which lies between these two could be advantageously 
used with both refractories. 

The difference in the cost between fire clay and high 
temperature cements must be justified by the difference in the 
results obtained. 


*Chemical and Metallurgical Engineering, Vol. 21, No. 3, page 153. 
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Repairing the Broken Sternpost of 


the Northern Pacific 
By ArtHur F. Brain, New York 


When the 526-foot army transport NorTHERN PAcIFICc 
ran aground in a dense fog off Fire island, Long island, 
N. Y., on Jan. 2, 1919, she sustained numerous injuries which 
required extensive repairs in the Brooklyn navy yard. The 
interior machinery was badly disabled, and the turbines 
were thrown out of alignment.’ A great many plates were 
badly battered, and had to be replaced. In addition to this, 
the problem arose as to what should be done with the huge 
cast steel sternpost, for just above the uppermost gudgeon 
the casting was cracked* through, the cross-section of the 
break forming roughly a triangle, each side of which was 
about 2 feet in length. A view of the broken stern-post 
is shown in Fig. 1. 


Break Was High on Casting 

The high position of the sternpost break, because of the 
unusual circumstances which caused it. was unique in the 
history of stern injuries, most of which have occurred much 
lower down on the stern post, or on the stern shoe near its 
junction with the ship. The welding of this fracture also 
offered a special problem because the crack occurred in a 
hollow part of the casting, just above a solid heavy portion. 
The wall of the casting at the break averaged about 3 
inches in thickness. The high location of the break left 
the huge lower portion of the casting to be supported solely 
by a comparatively slender horizontal stern shoe, which must 
have borne a terrific strain during the ship’s rough treatment 
when she was grounded. To alleviate this strain, after arrival 
in dry dock, the stern shoe, which now supported most of the 
stern-post, was blocked up from underneath, and a wooden 
beam inserted in the propeller space, acting as a brace against 
the stern-post. 
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In handling this injury a mechanical repair was consid- 
ered out of the question, and there remained only the alterna- 
tive of making a thermit weld, or of purchasing an enormously 
expensive new casting and installing it at a cost probably 





FIG. 1—NEAR VIEW OF STERNPOST SHOWING FRACTURE 


exceeding $50,000. Although the fracture was larger than 
that of any marine weld ever before made, the fundamental 
difficulties were not greater than those of many thermit repairs 
of considerably larger size which are constantly being made in 
the steel mills. This process, therefore, was finally chosen. 

To those who are unfamiliar with the process, it may be 
explained that thermit is a mixture of aluminum and iron 
oxide. This mixture is ignited by means of special ignition 
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powder and on reaction produces superheated liquid steel 
and slag (aluminum oxide), at a temperature of approximately 
5000 degrees Fahr. This thermit steel is sufficiently hot to 
melt and dissolve any metal with which it comes in contact 
and amalgamates with it to form a solid homogeneous mass 





FIG. 2—FRACTURE CUT OUT LEAVING SPACE FOR THERMIT STEEL TO ENTER 


when cool. In making welds by this process the parts to be 
united are surrounded by a mold and the sections heated red 
hot by means of a special preheater, after which the thermit 
steel is poured into the mold. 


Preliminary Operations 


One of the first factors in making this repair was that 
in overcoming the problem of inaccessibility. The sternpost 
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break, situated in an overhanging place about 20 feet above 
the floor of the drydock, necessitated the construction of a 


substantial scaffolding to provide a steady support for a mold | 


box. This scaffolding consisted of a 16 x 16-foot wooden 
platform of 3 x 12-inch boards, erected just below the level 





FIG. 3—WAX PATTERN APPLIED PREVIOUS TO BUILDING UP MOLD 


of the ctack. These boards rested on two horizontal 1 x 1- 
foot beams, which in turn were firmly supported by four 
vertical 1 x 1-foot beams erected on the drydock floor. 
Having erected the scaffolding, the next step was to’ pro- 
vide a space for the thermit steel to enter in bulk and form 
a perfect amalgamation with the broken parts. This was 
accomplished by cutting out a 3-inch gap at the break with 
an oxyacetylene torch. Careful measurements indicated that 
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the two parts had already separated a sufficient amount to 
make up for the contraction of the weld as closely as that 
contraction could be estimated in advance. 


Applying the Wax Pattern 


In order to reach the hollow interior of the casting for 
the purpose of supplying wax for the inside part of the wax 
pattern and for building up the inside of the mold, it was 
necessary to cut about 4 square feet of plate out of the ship’s 
inner hull with an oxyacetylene torch. As the rudder had 
been unshipped from the sternpost, it now was possible to 
climb up from the scaffolding into a small chamber just above 
the hollow space of the sternpost by way of the round hole, 
about 2 feet diameter, of the rudder stock stuffing box. By 
hauling wax, tools and molding material up through this hole 
by means of ropes and pails, the inconvenience of having 
to carry this material down the series of hatchways inside 
the ship was avoided. A pipe connecting inside and outside 
workers served as a useful speaking tube when noise occurred, 
especially later during the preheating. 

After supplying yellow wax to the hollow inside of the 
broken section and placing a layer of wax on the floor of 
the casting, molding material was deposited inside the casting 
and rammed up to a depth of 24 inches. Provision was made 
against the falling down of the molding material after the wax 
had burned out by inserting against the inside wall of the cast- 
ing 34g-inch iron gaggers bent inward at right angles to support 
the mold. A wooden cylindrical riser pattern was vertically 
connected with the wax on the floor of the casting. The func- 
tion of a riser is to hold a supply of liquid steel which will feed 
into the weld during shrinkage and thus fill up any pipes 
that may form in the weld. It also acts as a depository, allow- 
ing any foreign material to be washed out of the weld into the 
riser. 

The interior of the casting having been rammed up, wax 
was next applied to the outside of the cut out gap. A wax pattern 
was formed, varying from about 1'4 to 2 feet in width, and 




































486 American Foundrymen’s Association 


bowed upward on each side of the triangular casting at points 
where contact with risers was Jater to be made. Sixty-seven 
pounds of wax were required for making the wax pattern. 


Consiructing and Ramming Up the Mold 


On completion of the wax pattern a mold box next was 
constructed by cutting out the desired sizes of sheet iron with 
an oxyacetylene flame, and bolting them into position. The 
finished mold box, with its base resting on the platform, had a 
rectangular trough-like shape, and measured 48 inches high, 51 
inches on the sides parallel with the ship, 54 inches wide at the 
base and “10 feet wide on top. 

In ramming up the mold box the total quantity of molding 
material used amounted to 40 barrels of backing material and 
six barrels of facing material. 

Heating gates were provided by inserting cylindrical 
wooden patterns through the bottom of the box on both sides 
and in the rear of the weld. Pouring gate patterns were 
connected diagonally downward through the top of the mold 
with the wax pattern. For outside riser patterns a small 
narrow piece of a wooden plank was inserted close against 
each side of the triangular sternpost section and connected with 
the wax pattern below. These outside risers served the special 
purpose of supplying molten metal for the thermit collar during 
cooling shrinkage and thus preventing the thin casting shell 
at this point from sloughing away. All wooden and pipe pat- 
terns were removed before preheating. 


Suspending Crucibles in Position 


The suspension of the two No. 10 automatic crucibles with 
their extension rings over .the mold box was accomplished by 
removing a rivet from the hull of the ship on each side, at 
about 10 feet above the top of the mold box, and inserting eye 
bolts in these holes, from which chain hoists suspended the 
crucibles. 

The crucibles were held steadily in place by removing 
two additional rivets, about 2% feet apart from each side of 
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the ship at the height of the crucibles and lashing the crucibles 
against the hull by means of steel wire cable fastened around 
the crucibles and run through the rivet holes into the ship, 
where they were tied. The base of each crucible was rested 
on two angle iron rails laid across the top of the mold box. 
Each crucible was steadied by iron pipes braced between the 
crucible and platform. When in place each crucible was filled 
with 700 pounds of thermit, making altogether 1400 pounds. 
Bricks were lined around the crucible extension rings. 

As extra heat and fire precautions asbestos was wrapped 
around the chains holding the crucibles, and asbestos sheets 
placed between each crucible and the hull of the ship. Molding 
sand was scattered over the platform to prevent its catching 
fire. 


Preheating the Mold 


At 8:15 a. m. on the day of the reaction, the preheating 
of the mold was started. Two gasoline and compressed air 
preheating torches were directed through the sides of the mold 
box, and a third down through the riser opening in the interior 
of the casting. The preheating was kept up steadily for seven 
hours. At 3:15 p. m. the broken sections had developed a very 
bright heat. Pressure was then -turned off and the heating 
gates on the sides of the mold plugged up with ‘clay. 

As the time approached for setting off the reaction, 
the impending “fireworks” attracted the attention of several 
hundred naval officers, sailors and civilian employes, and the 
steps at the end of the drydock served as a great amphitheater 
for the audience. 

Both crucible reactions were set off simultaneously by men 
stationed on ladders near the crucibles. At 3:30 p. m., on 
signal, each man ignited with a red hot rod the teaspoonful 
of ignition powder ‘which lay on top of the thermit. As 
the reaction started they jumped down and retired to a safe 
distance. 

About 45 seconds were allowed for the liquid thermit 
steel to form from the reaction, after which time the two 
assistants tapped the crucibles by knocking up the tapping pins 
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with long iron rods, thus allowing the molten steel to escape 
into the mold. The platform had been well sprinkled with 
sand and there was no danger from fire. The stray pieces 
of aluminum oxide slag were quickly covered with sand and 


rendered harmless. 





FIG. 4—VIEW OF CRUCIBLES AT TIME OF REACTION 


The weld was allowed to anneal itself by cooling slowly, 
the mold box not being dismantled until the following day. 
When the molding material was finally cleared away, the risers 
and gates cut off with an oxyacetylene torch and the weld 
examined by chipping off pieces of metal, the thermit steel was 
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found to be of fine cuality and appearance. The weld was 
then accepted by the navy yard representatives as being entirely 
satisfactory. 

The total number of 14 working days taken to complete 
the job does not by any means represent the average time 





FIG. 5—CLOSE-UP VIEW OF FINISHED WELD 


consumed for making sternpost welds. The other repairs on 
the NorTHERN PaciFic detained her for almost four months 
confinement in drydock. There was, therefore, no hurry on 
the sternpost weld. Furthermore, this repair required extra 
time for erecting the high scaffolding and platform, and on 
account of the delay occasioned in preparing the interior of the 
casting. Nevertheless, had the sternpost job required more of 
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a rush the total time consumed on the repair could doubtless 
have been cut in half. 

Interesting as this repair is as a record weld in the marine 
field, its real interest lies in the fact that as a welding operation 
it is of no greater magnitude than hundreds of welds which are 





FIG. 6—WELD COMPLETED AND RUDDER SHIPPED 


being made almost every day. In steel works welds of much 
greater size are of common occurrence. This repair did not 
break the world’s record through any “daredeviltry” on the 
part of the repairer in accepting the job, but merely because 
no marine repair of this magnitude had previously presented 
itself. Much larger repairs can be completed in absolute 
safety whenever the opportunity occurs. 
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Progress in the Application of 
Electric Arc Welding 


By Rosert E. Kinxeap, Cleveland 


The applications of electric arc and oxy-acetylene welding 
have been greatly advanced as a result of the conditions brought 
about by the war. Conditions which produce defective cast- 
ings have always existed in all foundries, but the labor situa- 
tion during the period of the war brought about a state of 
affairs which resulted in a much larger percentage of defective 
castings than had ever been produced before. 

The demand for skilléd craftsmen in the foundry industry 
far exceeded the supply, and the net result was that skilled 
workmen were spread rather thinly through the industry. 
While the introduction of molding machines has to a certain 
extent made it possible for unskilled labor to produce a com- 
paratively high percentage of sound castings, the application 
of this labor-saving device has not yet become so general, 
but that there are still a large number of castings which must 
be made in a manner which requires a high degree of crafts- 
man’s skill. 

The net result of these conditions during the war was that 
an alarmingly large percentage of castings came from the sand 
that were partially or totally defective. This has led to an 
increased interest in and extended application of welding 
processes to save these castings. 

In the eyes of the highly skilled craftsman, the applica- 
tion of welding processes to correct defects. produced in the 
castings by poor workmanship is nothing short of sinful. 
However, from the point of view of the economist, welding 
offers a means of eliminating a large economic waste. 

A casting is made to perform a certain service, and so 
long as it is capable of performing that service satisfactorily 
the methods used in its production are of secondary importance. 
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There is no escape from the economic pressure tending to com- 
pel the foundryman to reduce the cost of production of his 
castings. While there are many methods of reducing the cost 
of production of castings, the salvage of defectives offers some 
of the greatest possibilities. 


In Steel Foundries 


The electric arc-welding process has been used in steel 
foundries for about 10 years, and during that period the senti- 
ment toward salvaging defective castings has changed in a 
most remarkable manner. This practice is now followed by 
practically* every steel foundry in existence, and there is no 
question but that if the practice were eliminated completely 
today the price of steel castings would have to be substantially 
increased to cover the loss of labor and material resulting from 
rejection of defective castings. The salvaging of defective steel 
castings may now be said to be standard foundry practice. 

The carbon electrode welding process offers one of the 
most important means of correcting defects in steel castings. 
Where this process can be used, in the opinion of the writer 
the work may be done cheaper and better than by any other 
means. However, the extensive use of the correction process 
has developed fields which cannot be covered by the carbon 
arc process. The metal electrode method of electric welding 
has been substituted with great success. 

The field in which the metal electrode process is best ap- 
plied is in dealing with small steel castings where the defect 
is of minor importance and in larger castings where the defect 
occurs in a section which is thin, and on which the heat 
must be extremely localized. 

Good foundry practice indicates that steel castings which 
have been welded by the carbon electrode process should sub- 
sequently be annealed to relieve any local internal strains which 
may have been introduced by the application of the heat of the 
arc. There are occasions, however, when it is extremely in- 
convenient and expensive to reanneal a casting which shows a 
slight defect. On such occasions the application of the metal 
electrode process, owing to the very great localization of the 
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heat, will permit the correction of the defect without the 
necessity of reannealing. The judicious use of the metal elec- 
trode process in this direction has resulted in some attractive 
economies. 

Until recently 5/32-inch diameter metal electrode was as 
large as was ordinarily used in this work. Investigations have 
recently shown that 14-inch electrode, and even 3-inch diameter 
rod, may be used in the metal electrode process to good advan- 
tage on steel castings. 


Welding Malleable {ron with Metal Electrode 


The welding of malleable iron castings by any process 
is difficult. However, the metal electrode electric welding 
process has been used successfully and with large savings on 
some classes of castings. 

There is no difficulty whatever in welding. the outer skin 
of a malleable casting. The metal in the weld will be soft 
and the metal in the skin of the casting adjacent to the weld 
will also be soft, but where the soft skin of the casting is only 
1/32-inch deep, difficulties may be encountered in machining the 
casting after it has been weided, although reannealing the cast- 
ing in most cases will eliminate difficulties. 

The most important application of the metal electrode 
welding process in malleable castings is in the plugging of sand 
holes in castings which are to hold oil. A large number of the 
castings encountered in automobile work are of this nature. 

Defects in malleable castings which occur on surfaces which 
are not to be machined may readily be corrected by the metal 
electrode process, and the excess metal removed with an emery 
wheel. The welding on malleable iron is always done after 
the casting has been annealed. If the casting is to be machined 
at the point at which the weld is made it should be reannealed. 


Progress in Welding Gray Tron 


The application of the electric arc welding process to 
gray iron has developed with extreme rapidity within the last 
year. While the fundamental factors involved in the welding : 
of cast iron have not in any way changed, there is without ques- 
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tion, a field of usefulness for the electric arc process which is 
far from developed. 

Extensive and successful application of the electric weld- 
ing process has been made to the repair of gray iron castings 
after they have left the foundry. Surprisingly successful 
work has been done on marine engine cylinders as well as on 
other large and expensive castings. 

The attractive feature of this class of work is that it 
may be accomplished without preheating the casting. It would 
be far from the truth to state that any broken gray iron casting 
can be repaired successfully with the electric arc process, but 
there are many jobs which can be done and a great saving ac- 
complished. - 

There are two classes of work which can be done in the 
gray iron foundry with the metal electrode process. In the first 
class are large castings which come from the sand with shrink- 
age cracks or low spots in parts of the casting which are not to 
be machined. In the case of a crack, it may be opened up 
with a chipping tool, and steel filled in to give a measure of 
strength and complete pressure tightness. 

The welding can be handled with a low current, and should 
not be done continuously. The operator should weld for pos- 
sibly 20 per cent of the time; the remainder of the time being 
divided up into intervals to permit the heat to be distributed 
throughout the locality of the weld. This practice will not 
harden the cast iron in the vicinity of the weld with the ex- 
ception of the iron which is within 1/16-inch of the line of 
fusion. The steel added will not be hardened by the absorp- 
tion of carbon from the cast iron for a distance greater than 
1/16-inch from the line of fusion. If the welder works in- 
termittently he will avoid having the steel shrink away from 
the gray iron. The difficulty in machining such a weld arises 
from the hard area 1/16-inch on either side of the weld. 


The second class of work which can be done with the 
electric arc on gray iron is in the correction of small sand holes 
and sand spots on surfaces which are to be machined. In work 
of this nature the sand hole is opened up and a nickel elec- 
trode fused into the hole by the heat of the arc. The nickel 
is not welded to the cast iron, but at the high temperature 
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produced by the are makes an intimate contact with the gray 
iron, which resembles an amalgamation. The nickel is then 
peened and the excess metal filed away. The job may be made 
pressure tight, and the application is entirely successful in the 
correction of sand spots in the bore of engine or pump cylin- 
ders. This process is not used for the repair of breaks in a 
casting, but is merely a method of plugging a crack or sand hole. 


In the Machine Shop 


Quite frequently in machining a casting defects appear 
which were not apparent before the casting was set up in a 
machine. In the case of steel castings, the metal electrode arc 
welding process enables the operator to correct small defects 
without taking the casting out of the machine, and thus per- 
mits a very great saving to be made. The application of the 
nickel electrode process jn the correction of small flaws in 
gray iron castings which are discovered after the casting is in 
the machine tool also may result in substantial saving. 











A New Cutting Gas 


By Avrrep S. Kinsey, Hoboken, N. J. 


Cutting steel by the principle of rapid oxidation has be- 
come so important a factor in foundries and for the repair 
and manufacture of metal parts that any improvement in the 
process is*certain to be of interest. Many will recall that 
the first torches designed for the cutting of metals depended 
on the use of oxygen and hydrogen. A mixed stream of low 
pressure oxygen and hydrogen produced a flame which was 
used to heat to a bright red a small part of the surface of 
the metal to be cut. Then a high pressure jet of oxygen 
from the same torch was snapped on and allowed to project 
itself through the preheating flame so as to strike and cut the 
hot metal by instantaneous oxidation or burning. 


Ignition Gas 


The successful commercial manufacture of calcium car- 
bide soon made acetylene an active competitor of hydrogen 
for cutting metals. This condition also brought about a 
careful study of the merits of an ignition gas for metal cut- 
ting. It was known that such a gas served for a moment as 
fuel to preheat the surface of the job, and that then com- 
paratively a small amount of gas was required to maintain 
the ignition of the pure iron as the cutting progressed. It 
was natural therefore to suppose that for the cutting of metals, 
an inexpensive gas costing less per cubic foot than acetylene 
would readily adapt itself to the commercial demand. Hence 
many special cutting gases have entered the field, of which 
may be mentioned hydrogen, pintsch gas, blau gas, carbo- 
hydrogen, gasol, wolf-gas and natural gas, 
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Valuable experience has been gained from the use of 
these gases, and much more is now known of the qualifica- 
tions of a successful cutting gas. A fallacy, probably un- 
consciously harbored in most instances is that the efficiency 
ot a cutting gas depends entirely on its thermal contents in 
British thermal units, that is, on the total amount of heat 
it may be available to propagate a flame in a cutting torch. 
Of course this is not the case, as may be shown by a simple 
comparison of blau gas and acetylene. Blau gas has a heat 
value of 1800 British thermal units per cubic foot and acety- 
lene 1400 British thermal units. This might indicate that 
blau gas would give a hotter flame than acetylene, which of 
course is not so, the highest temperature obtainable from blau 
gas being about 5000 degrees Fahr., as compared with 6300 
degrees Fahr. for acetylene. The high temperature of the 
acetylene flame is partly-due to its endothermic property but 
this does not entirely account for the difference in heating 
value of the two gases. It is not only the quantity of heat 
a cutting gas may contain, but of as much importance is the 
characteristic of the gas to release its heat units at a rate 
faster than the absorption by and the conduction of the 
heat through the metal being cut, as well as the ability of the 
flame to maintain its initial temperature. Carbon is the chem- 
ical element in a gas which probably will produce the most 
rapid rate of combustion provided it is not retarded by some 
other element. 


Qualifications of a Satisfactory Gas 


From these premises it may be seen that a successful 
cutting gas should be one which is unsaturated, contains a lib- 
eral amount of carbon, combined with the lowest possible 
proportion of a slow-burning gas, and has a high rate of 
combustion. 

A new cutting gas, named calorene, has been developed 
for the purpose of meeting these conditions. It is derived 
from the manufacture of alcohol. It is an unsaturated gas 
and its analysis shows carbon 86 per cent; hydrogen, 14 per 
cent, and a heat value of 1580 British thermal units per 
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cubic foot. Some relative heat value data may be of interest: 


Maximuin 

Carbon Hyd’g’n Ratio B.T.U. Temp. 
Per Per Carbon per Degrees 
Cent Cent toHyd. cu. ft. Fahr. 


rer rer 92 8 43.521 1400 6300 
wo a eee 86 14 eo 3 1580 6200 
ta itis e Ss ac8 i008 84 16 LE | 2300 5000 
EE crud ba so sices od 80 20 4 :1 1800 5000 
Carbo-hydrogen ....... 17 83 -5 :1 412 
Ea = a 322 4000 


*The new gas. 


It will be seen that acetylene has the highest ratio of 
carbon to hydrogen, with the new gas next in order. This 
largely accounts for the fine cutting qualities of these two gases, 
but the unsaturated nature of the gas producing a high rate of 
combustion also enters, and in this regard the new gas has so 
far been shown to be practically the equal of acetylene as a 
cutting gas. 

Cutting Qualities of New Gas 


The following brief summary data of recent tests by the 
author will give an idea of the cutting qualities of calorene, 
both on thin and thick metal: 


TO CUT BY HAND TORCH 100 SQUARE INCHES OF STEEL WITH CALORENE 





Thick- ——Consumption——— Cost. Lineal 

ness Time Oxygen Calorene Labor Oxygen Calorene feet cut 

Material Inches Mins. Cu.ft. Cu. ft. @68e¢ @$1.25 @$2.00 Total per hour 
Steel plate ....... 0.41 12.04 10.66 4.73 $0.14 $0.13 $0.10 $0.37 101.5 
Steel forging ..... 2.25 6.93 22.60 2.04 .08 28 -04 40 32.0 
Steel casting ..... 9.00 3.5 24.55 1.66 .04 31 -03 .38 16.0 


It will be seen that while the consumption of oxygen 
per cubic foot increases with the thickness of the metal being 
cut, both the labor and consumption of the new gas decreases. 
This results in maintaining a low figure for the total cost per 
square inch of metal cut. 


A full cylinder of the new gas containing 210 cubic 
feet weighs 85 pounds, compared with 145 pounds for another 
well known cutting gas which we will call “Gas No. 3” in 
the following table and 250 pounds for acetylene. The fol- 
lowing table gives this in better form, the figures showing 
the total weight of cylinders and gas required to be handled 
to cut 1,000,000 linear feet of 34-inch boiler plate: 
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Approximate Total weight of Cylinders and Gas Required to be 
Handled to Cut 1,000,000 Lineal Feet of %-inch Boiler Plate 


Total Weight 
to be handled 
’ Cylinder to cut one mil- 
Kind of Gas lion linear feet Relative 
Pressure Capacity Gross of %-inch to be 
Lbs. Cubic Weight boiler plate, weight 





Sq.Inch feet Lbs. Lbs carried 
eee 1250 210 85 9000 1 
Acetylene  ....... 250 250 225 29000 3.2 
ee eee 1800 200 145 69000 7.7 


Kerf Surfaces 


Under certain conditions some cutting gases will leave 
the surface on each side of the-kerf, or slot, of a job cov- 
ered with an oxide scale so hard that it is impossible to ma- 
chine the surfaces, and even grinding is inefficient. The 
metal under the scale is also sometimes liable to granulation 
and brittlizing due to the action of the flame. The kerf scale 
of the new gas is about 0.008-inch thick on a 4-inch cut and 
always is noticeably thin and fragile, and the under surface is 
undisturbed in hardness as determined by the scleroscope and 
file. This undoubtedly is due to the rapid and efficient combus- 
tion of the gas with oxygen. In steel foundries it is often of 
first importance to have the surfaces of castings which have 
been cut left with a scale easily knocked off and with the ad- 
joining metal soft enough to avoid dulling the edges of ma- 
chine tools. . 

The explosibility of the new gas will be of interest to 
many. Its explosive range is from about 4 of calorene to 96 
of air to 14 of calorene and 86 of air, as compared with a 
range of 3 of acetylene and 97 of air to 70 of acetylene 
and 30 of air. It may be compressed to 3500 pounds per 
square inch and stored as a free gas, no filler being required 
in the cylinders. This partly accounts for the lightness of a 
commercial cylinder of the gas. It may be brought in contact 
with oil and grease without danger of explosion. 

It will work at low temperature, and its point of com- 
bustion is about that of illuminating gas. It has a pleasant 
odor, and its products of combustion are unnoticeable and 


harmless. 











Welding Castings of Different Metals 
and Different Sections 


By Georce B. Matone, Bayonne, N. J. 


To be able to weld castings of different metals is one of 
the most important accomplishments a foundryman can pos- 
sess today. A great many times it is possible to salvage an 
expensive casting by :velding, which was unheard of a few 
years ago. During the war period welding came into use more 
than ever before, principally on account of the need for all 
types and classes of castings. Millions of pounds of castings 
were salvaged in this manner and were accepted by the gov- 
ernment officials as being perfect in every particular. To 
illustrate this, in one of the large industrial plants the writer 
salvaged upwards of 2,000,000 pieces, the aggregate saving 
to the firm being $13,000 per week. A large number of 
foundrymen have yet ‘to learn that castings can be salvaged 
by welding instead of consigning them to the scrap heap 
with resultant total loss. 

A large pump concern with which the writer is very 
familiar would not accept the welding process until a few 
years ago. Instead when a pump cylinder was slightly porous, 
they would send it out and insist that it be brazed. If the 
brazing concern was lucky enough to save this cylinder, it 
would be camouflaged by painting, etc., and forwarded to the 
customer. While this practice is very common, the writer 
wishes to say that brazing should not be employed except for 
minor repairs on castings. In the first place, upon micro- 
scopic examination it will be noted that fine hair line cracks 
are easily discernible. All the time and labor that was 
spent in preparing the casting for brazing will be lost in a 
great many cases. 

Weld, Don’t Braze 


The proper way to prepare a cylinder casting, particularly, 
is to preheat it and then weld, not braze. In passing, in order 
500 
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to explain just what is meant by preheating intelligently, I 
might say that the temperature to which any piece should be 
preheated depends upon the metal of which it is made, its 
shape, size and the purpose of the preheating. To illustrate 
the differences in preheating temperatures, consider first a 
heavy piece of cast iron the shape of which should not produce 
any shrinkage strains when cooling, and on the other hand 
a light, complicated casting such as an automobile ‘cylinder. 
In the first case it is very evident that the purpose of preheat- 
ing is largely to save gas and labor and that the preheating 
can be carried to as high a temperature as a cherry red because 
there will be no danger from distortion or cracking. In the 
second case, the conditions are entirely different. The pre- 
heating must not be carried to so high a degree as to warp 
the cylinder and still it must be carried high enough to permit 
contraction without cracking when cooling. In this case, of 
course, the amount of gas saved by preheating is very small. 
In the first case, the temperature may vary from 1200 to 
1500 degree Fahr., while in the second case it should never 
exceed 800 degrees. Iu other cases, where the style or type 
of cylinder is quite simple, a low temperature is sufficient. The 
writer would suggest that instruments be used to measure the heat 
such as thermocouples. In welding hollow castings that 
might have small blow holes, such as water backs, radiator 
castings, etc., great care must be taken. It is very important 
that these castings should be preheated first. There are no 
special instructions that can be given in these cases other 
than that an intelligent welder use precaution. 


Welding Large Steel Castings 


Large steel castings may be welded where wear is not 
a factor without preheating, but it is preferable in all cases 
particularly where iron or steel castings lie in a damp place 
or where they are subjected to intense cold, that they be 
brought to the welding temperature slowly. The reason for 
this is as soon as the welding torch is applied to a cold casting ' 
the chances for crystallization are good and not only will a 
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poor weld result but in a great many cases the casting will 
be rendered unfit for use. 

The salvage of small castings by the welding process 
is something that should be considered more by the foundry- 
man than it is at the present time. It is a well known fact 
that certain foundries do figure a certain percentage of loss. 
This loss can be reduced to a minimum by the welding proc- 
ess, if the writer’s advice is taken into consideration, and 
large savings in money are assured to the foundryman who 
will install welding equipment. In the writer’s opinion, the 
foundryman who has not as yet installed a welding outfit 
is as far behind the times as the printer who is using an 
old-fashioned hand press. 


Welding Nonferrous Castings 


In the salvaging of brass and bronze castings by welding 
great care must be exercised. As an illustration of the need 
of care in welding brass and bronze, the following incident, 
which took place in a plant where the writer was interested 
in the salvaging of castings for pistols to be used by the gov- 
ernment in trench warfare, may be cited. All of the pistol 
grips were made of bronze. The need for the pistols at 
the time was very great. The maker was at his wit’s end 
to know how to reclaim castings which were found to contain 
sand holes when received. The writer was consulted and 
upon a visit to the plant, he found that the tool department, 
which had control of the welding outfits, was using Tobin- 
bronze rod in trying to salvage the pistol grips. When they 
were polished, they showed a bright yellow or in some 
cases a gold streak where the grip was welded. Of course, 
the government inspector would not pass them and hundreds 
were rejected. The writer immediately straightened out this 
difficulty by analysis; that is, he secured from a rolling mill 
a welding rod with a higher copper content than that in the 
metal constituting the grip casting itself, and after welding 
10 grips himself he had them forwarded to the polishing 
department and from there to the government inspector who 
passed them without comment. The writer wishes to impress 
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upon foundrymen at large that when it is necessary to weld, 
first consider the casting to be welded and then endeavor 


. to secure a welding rod of an analysis similar to the casting. 


You will then find very little difficulty in salvaging castings 
and saving a great many dollars. This is particularly true 
in welding brass or bronze castings which may have to be 
polished and will show a different color at the weld. 


Welding Monel Metal 


A great many foundrymen have experienced difficulty in 
welding Monel-metal castings. Monel-metal castings are really 
not any harder to weld than the ordinary iron castings if 
the proper procedure is followed. The analysis of Monel 
metal shows a large nickel content and a nickel casting cannot 
be welded without preheating. On account of the combina- 
tion of copper with the nickel in Monel metal it is easy to see 
that both must be brought to a rather high preheating tem- 
perature, say 1600 degrees Fahr., before the weld is attempt- 
ed. After the casting is welded it should be brought again 
to approximately 1500 degrees and placed in hydrated lime in 
order to prevent any air getting access to it. Now this same 
principle applies to practically every type of casting. 

The average foundryman will tell you that when the 
weld was made the casting looked first rate but 10 minutes 
afterward it was all cracked. The reason for this is that 
proper care was not taken with the casting after the weld 
was made. The casting should have been allowed to cool 
slowly and hydrated lime is the best substance that the writer 
is acquainted with for cooling castings slowly. 








Discussion—Welding of Castings 


Mr. Rosert E. Kinkeap.—The welding of any casting of 
gray iron whose failure would bring death and destruction 
should not be done by the electric process. In order to accom- 
plish fusion, it is necessary to melt the cast iron. Now if 
there is a considerable mass of metal back of the line of fusion 
which is cold, it is quite evident that that small area or small 
volume of metal which was melted to accomplish fusion will be 
suddenly chilled, and that chilled iron has the characteristic 
of all chilled iron: it is hard and brittle. That is on the cast 
iron side of the line of fusion. On the steel side of the line 
of fusion, the steel absorbs a certain amount of free carbon 
in the cast iron; the result is that you have got a thin layer 
of high carbon steel. Such a junction (you may call one side 
cast iron and the other side steel) is not reliable. Any jar or 
dynamic stress is apt to pull the steel out of the cast iron 
because that chilled iron will not stand any dynamic stress. 
Now the way we get around that fundamental defect in the 
practice in repair work is through the application of steel studs 
along the line of the weld. Some people rely on a tensile 
strength of 5000 pounds per square inch of area due to that 
fusion between the steel and the gray iron; then, by introducing 
studs and welding across the studs on either side of the crack 
to get an additional strength due to the shearing strength of 
the studs and assume that they get up to 15,000 pounds per 
square inch tensile strength in the weld constructed in that 
manner. While on a great many gray iron castings, owing to 
the great factor of safety used in their design, such a job is 
entirely satisfactory. 

In regard to the use of a flux, you can use any kind of a 
flux or welding compound or anything else, but the resultant 
hardening of cast iron under sudden cooling is something that 
cannot be affected by the introduction of any foreign substance, 
so far as I know, so that a flux is entirely useless, 
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Proressor A. S. Kinsey.—In regard to the question of 
flux, is it not true that we use a flux in order to lower the 
temperature of the oxide of cast iron so that we can get it out 
of the way and reach the pure metal and make proper fusion? 
If we try to weld cast iron without attempting to remove the 
oxides, the fusion -will not be a good one, and there will be 
porosity and weakness at the joints. The electric arc process 
uses a flux in the form of a coated metal electrode for steel 
welding, with that same thought in mind. I cannot quite see 
how a good weld can be made in an iron casting with steel 
as a filler rod without some attempt being made to eliminate 
the oxide. The fact that the arc is hot enough to melt the 
oxides does not necessarily mean that the weld will be a good 
one, because the oxides will melt in with the pure iron and 
leave a porous, hard weld. 


In paragraph 3, page 494, the first sentence reads, “The 
attractive feature of this class of work is that it may be accom- 
plished without preheating the casting” (referring to the weld- 
ing of gray iron). In the fifth paragraph it is recommended 
that the operator should hesitate in his welding, taking only 
about 20 per cent of the time for each operation, in order to 
permit the heat to be distributed throughout the locality of the 
weld. I would like to ask if that would not mean preheating in 
order to avoid shrinkage cracks as the result of the distribution 
of the heat throughout the casting? 


Mr. Kinxreap.—The application of the metal electrode 
without preheating is an effort to do-the work cheaper than it 
can be done by the oxyacetylene or with the carbon arc. If we 
preheat the casting, we can use either the gas process or the 
carbon electrode process and fill in cast iron. The job obtained 
following that practice will be better when it is properly done 
than if the job is done with the steel electrode, metal electrode 
process, because you are filling in the same kind of metal, prob- 
ably a metal of higher grade than the metal of the original 
cast iron. But such a practice is quite expensive, and in pur- 
suing this practice of using the metal electrode, we are trying 
to do the same job at enormously lower cost. There are some 
castings which have been repaired by the metal electrode process 
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without preheating which, had they been repaired by preheating 
and welding with the carbon arc or gas, would have been done 
at a prohibitive cost. We are dealing with an economic propo- 
sition rather than a technical one. 

In regard to the use of flux, the best answer that I know 
of is to observe the conditions and see the character of the line 
of fusion obtained, using ordinary bare wire. It is not true 
that in the metal electrode welding we use flux. Probably 
not 5 per cent of the metal electrode welding now performed 
in the country is being done with covered electrodes. The tem- 
perature is so high that the oxide gets clear to the top in a 
very short Jength of time. We do get some oxide in the metal ; 
we get the metal oxidized in steel welding. Under commercial 
conditions, even with the best covered electrodes we are able 
to obtain we get oxidation and we do not get an appreciable 
degree of ductility in the metal deposited in the weld, so that 
the use of flux up to the present time has not been practical. 
It has been an experimental proposition, and the use of flux 
has not justified itself on economic grounds. 

Mr. W. D. Sperry.—lIs it not true that cast iron must be 
welded quickly? 

Proressor Kinsey.—lI believe that it is not true that any 
metal should be welded in the quickest possible time. From a 
metallurgical standpoint that is not the correct way to weld. 
This applies to cast iron and to steel, which it is sometimes 
claimed should be welded as quickly as possible to avoid expan- 
sion. We know that the result of weiding under conditions 
where the speed is too fast is a crystalized brittle joint. We 
also know that where it is absolutely necessary to prevent 
expansion and the resultant shrinkage of a piece of steel, the 
arc weld will heat up the metal fast enough to accomplish a 
fusion of the joints without such expansion. 


THE CHAIRMAN, Mr. W. R. Bean.—For the past year 
and a half we have been conducting experiments in the welding 
of standard test bars as produced in malleable iron. We have 
succeeded in getting within 10 per cent of the original tensile 
strength of the metal in a %-inch diameter bar, welded in 
malleable iron. Tests have shown just under 45 pounds on a 
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companion bar showing about 40,000 or 50,000 pounds as pre- 
duced. We have carried on the process under both the electric 
and the oxyacetylene method. We do not use, in the bars 
which have given us the best results, the steel rod, but use 
a rod of our own make which is essentially the composition 
of the original material, allowing something for oxidation. We 
weld in the hard iron state and in the annealed state, and in 
malleable, putting the castings through the regular process. 
The reason a weld cannot be produced in malleable that is 
machinable except in the very outer surface, is this: The ex- 
treme outer surface of the malleable castings is essentially that 
of a low carbon steel, as far as’ carbon content is concerned, 
and that is the controlling factor. If your sections were 
uniform throughout, you could weld without difficulty. The 
center is a high carbon content producing the carbon content 
of gray cast iron. When fou heat that by any welding process, 
to the fusion temperature, the carbon which is in the graphitic 
or tempered form, goes back into the solution with the iron 
and you get, for an area surrounding the point of weld, a 
composition essentially that of the original white iron casting. 
Therefore, if an annealed casting is welded where strength 
is of any importance or where machining qualities are involved, 
it must at the same time be reannealed, else you have not a 
safe proposition. The danger is still there, in this, that unless 
extreme care is used, you get an oxidation which may, even 
though you have had the proper welding material, give you a 
weld that is not machinable and that is hard and brittle. 
A break cannot be welded unless it is burned down or V’d so 
that you can fill up to the original surface. If that is done, 
you can weld, but I am not willing to suggest to any one in 
the malleable iron industry that they weld castings and send 
them to their customers, except that the welding be done in 
parts where no particular strain comes in service. It is prac- 
tical to do it and it is being done by a very considerable number 
of malleable foundries. There are two fields for welding, in 
my judgment; one in castings which are commercially produced, 
and the other in the repair of parts broken by accident or 
otherwise. 
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Mr. BaALLarp.—I would like to ask if any cutting tests have 
been conducted beyond 9 inches in thickness with calorene? 

ProFessor Kinsey.—Not in these particular tests, but I 
call to mind castings of 11-inch steel which showed cutting 
results equivalent to these. We have no hesitancy about run- 
ning into the thicker metals, but the feeling was that what 
could be done with 9-inch would supply sufficient data for any 
foundry or shipyard. It is well known that acetylene does 
begin to drop in efficiency as a cutting gas at 8 or 10 inches 
of thickness of metal, and that metals have been cut up to 
about 30 inches of thickness is true. 

The principle of cutting with the oxyacetylene torch is 
that of burning or chemical oxidation. The pure iron in the 
wrought iron or steel is ignited and then it burns fast enough 
to send its heat on ahead, burning on through as coal would 
burn in a fire. Once started the cutting may be continued 
with only the oxygen and without the ignition gas. But this 
requires that the operator shall hold his hand perfectly steady 
as it moves along arid the path of his torch must not be diverted 
or the fire will go out. This is a striking illustration of oxida- 
tion of metal and it is used by engineering schools like Stevens 
Institute of Technology, where all the students are given a 
course in oxyacetylene welding of metals. Of course the trou- 
ble is that the workman cannot hold his hand steady enough 
to keep the torch in line, and the moment he wavers he has 
to relight the fire. To avoid that he keeps a little flame going 
with the gas; that is why we need acetylene or some other 
ignition gas. The reason why we can cut low carbon steel 
is that the melting temperature of the oxide in the steel is so 
low that it melts first, then drops out of the way and leaves 
the pure iron to burn as fuel. The reason why it is easy 
to get the oxide out of the way is because the percentage of 
carbon is low in low carbon steel, running about 0.15 or 0.20 
per cent. Now, if we go to a steel which is called “high car- 
bon,” that is, tool steel of anywhere from 0.80 to 1.10 per cent 
carbon, it contains so much carbon that it retards the melting 


of the oxide, and we cannot get it out of the way. 
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Report of Committee on Promotion 
and Membership 


This committee was appointed by A. O. Backert, president, 
subsequent to the last meeting of the board of directors. 

The committee met in Cleveland, May 13, at the time 
of a meeting of the exhibit committee. All the possible ways of 
reaching those foundrymen not members of this association 
were thoroughly discussed. While each member was left 
free to use that method by which he could reach those in 
his territory, or with whom he came in contact in person, or 
by a representative, it was thought best to concentrate the 
clerical and office work, as well as expense, in our headquarters 
office in Chicago. From there it was decided to send out a 
series of letters, to be signed by all members of the committee, 
setting forth as briefly and as convincingly as possible, the 
various activities of the association, and the very numerous 
advantages to be derived by members who. will avail them- 
selves of their privileges. 

The association’s aims are altruistic, and the impression 
of “selling,” or “self-seeking,” on our part, was to be dis- 
tinctly dispelled and avoided. The committee prepared three 
letters, sent out about July 21, August 10 and Sept. 15, 
respectively. Copies of these letters are attached to this report. 
The applications received and approved by the board of 
directors for July were 35 and for August 39, total to Sept. 
1, 74. 

The committee plans an active personal campaign during 
convention week. There will be a booth at the registration 
desk from which membership activities will be conducted and 
applications received. 

Each nonmember who registers will receive a neat card 
or folder, explaining our purposes and conveying an invitation 
to join. To be an active member in a real sense, is to live 
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more abundantly and extend the knowledge and usefulness of 
the individual and the institution that he serves. 

To this end we dedicate ourselves that American foundry- 
men shal! not have failed to receive knowledge of our activities 
and assurances of cordial welcome, should they choose our 
association. 

Respectfully submitted, 

V. E. MINICcH, 

H. R. ATWATER, 

W. A. JANSSEN, 

B. D. Futter, 

S. T. JoHNsTon, 

AtFrrepD E. Howe tt, Chairman. 


FIRST LETTER JULY 21, 1919 


We who write you this letter were appointed a committee by 
President A. O. Backert of the American Foundrymen’s Association, 
to invite you into our counsels. 

In these days it happens that already some of us belong to 
too many organizations, and we are trying to reduce such activities 
rather than to increase them. 

If you feel that way you are not different from ourselves, 
but we also ascribe to you the same discriminating wisdom which 
we profess in choosing what it is most important that we should 
have. Being in the foundry business there are some things about 
which you know there is no choice. 

The technical side of your business must be held abreast of the 
best modern practice. Social questions, labor questions, matters of 
general economic, financial, or political import, questions involving 
differences of opinion or policies that have to do with the personal 
equation, all of these you may side-step; leave to the general good 
sense of society, or get into the thick of, just as you elect, on these 
we make no comment. But the technical side of your business? Ah! 
that is different! There is never a quarrel about a matter definitely, 
scientifically ascertainable, i. e., there has not been since the Middle 
Ages. 

Being certain that you are decidedly interested in the technical 
end of your business, we say that the American Foundrymen’s Asso- 
ciation is most wonderfully planned to give to each of its members 
just that! The results of technical research by those most successful 
in the industry are made concrete and definite in the exhibits, are 
permanently available in the bound volumes of Proceedings. 
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The activities of the Association are briefly: 


Technical Research. [sions. 
THE CONVENTION 1. Presentation of Papers and Discus- 
Activities of Committees. 


held Personal acquaintance and conversa- 
sations with men who know and 

around October ra do. Many valuable ideas are con- 
first veyed in hours of affable and easy 


interchange of experiences. 
Plant Visitation—The annual meet- 
in one of the ings are held in large industrial 
large centers. This is madé the more 
necessary as only exceptional cities 
have adequate hotel facilities and 
cities between a suitable buildings to house the 
magnificent Exhibit. 
The Exhibit—This comprises every 
Boston tool, machine, appliance, supply 
or accessory useful to the foundry- 
man. It is a living, moving gath- 
ering of the real things having to 
and Minneapolis 4. do with your business, and a man 
right there to explain each. 
The Bound Volumes of the Pro- 
ceedings, thus making a great fund 
5. of information quickly and per- 
manently available. 


. 


We have made up a list of a limited number of foundrymen to 
whom we are sending this invitation. We feel that you particularly 
will appreciate the American Foundrymen’s Association. 

We enclose for your convenience, application blank which you 
may sign and forward to Secretary Hoyt. 

We will greatly appreciate your favorable response. 

Yours very sincerely, 
Benj. D. Futter, 
V. E. Minicu, 
S. T. JoHNsToN, 
H. R. AtTwaAtEer, 
W. A. JANSSEN, 
AtFrep E. Howe rt, Chairman. 
(Please file this letter in a special 
file marked, “American Foundry- 
men’s Association, 1919’) 


SECOND LETTER, AUGUST 10, 1919 


Dear Sir: 

The responses to our letter of July 21, to which we ask 
you to please refer, have been numerous and generous. Wheu 
we Say generous, we mean in their own interest. In but few 
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cases was our invitation to join the American Foundrymen’s 
Association mistaken to be self-seeking on our part. 

In renewing this invitation we remind you that we realize 
how easily new ideas are swept aside, or are left in the eddy of 
the busy current of daily affairs. 

Secretary Hoyt informs us that the very large space at the 
coming Philadelphia Convention and Exhibit is oversubscribed, and 
efforts are being made to induce large space holders to economize, 
that others may be allowed a share. 

We wish now to particularly emphasize the. first group of 
activities of the Association, given in our letter of July 21, viz., 
“Technical Research”, ‘Papers and Discussions.” Please keep 
in mind that the technical questions discussed are such as are 
raised by the membership. As a member, you not only have the 
right, but .you are requested to bring forward problems that 
interest you or have worried you, and you may have them 
thrashed out in the open, by the brightest minds in the practical 
end of the business. 

The Papers Committee are now far advanced in their work 
for this year. Formal preparation for some specific subject sug- 
gested by you it may be rather late to expect. But the men will 
be there, who have experienced and weathered and mastered the 
very points that may now vex you. You can, you should, meet 
and know them. 

Man is a gregarious animal, and being such he can only 
be happy and grow in the company of his fellows with kindred in- 
terests. Will you not sign and mail the enclosed application to 
Secretary Hoyt? 

With best wishes, we are 

Very sincerely yours, 
H. R. Atwater, 
W. A. JANSSEN, 
V. E. Minica, 
Benjy. D. Futter, 
S. T. JoHNsToN, 
AtrreD E, Hower, Chairman. 
(Note: Please file in a special file 
marked “American Foundrymen’s 
Association.’’) 


THIRD LETTER SEPTEMBER 15, 1919 


Dear Sir: 

The meeting time of the American Foundrymen’s Association 
in Philadelphia, is rapidly approaching. Why not be with us this 
year and profit by full fellowship now? There is much in store— 
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many English, French, Belgian, Scotch, Welsh, Irish, and other 
foreign foundrymen will be there. If they come so far, surely we 
Americans should appreciate our own. Can it indeed be true that 
“a prophet is not without honor save in his own country”? 

Please refer to our letter and invitation of July 21, items 
three, four and five, which we now wish to emphasize. 

“Plant Visitation’—What greater privilege? The Philadelphia 
Committee have made special plans for our members. 

“The Exhibit’—The greatest gathering together of all the 
materials and appliances used, that has ever been attempted any- 
where for Foundrymen. If you are “progressive,” it will save you 
many thousands of miles of travel to see here the total of foundry 
equipment, under one roof, and the varieties subject to quick 
comparison. 

Remember, please, that if you are too busy seeing and meet- 
ing and hearing, to read, that the reading is reserved for members 
in Bound Volumes, to digest at your leisure. 

We cannot say all, without the risk that you will not read: 
“A word fitly spoken, is like appies of gold in pictures of silver.” 
(Proverbs XXV-11.) We hope this conveys a nugget to you. 

Will you not send your application to Secretary Hoyt? 
History is being made rapidly now. Save a year! We renew 
our invitation, and will greatly appreciate your favorable response. 

Yours very sincerely, 
H. R. ATWATER, 
W. A. JANSSEN, 
V. E. MInicuH, 
Beny. D. Futter, 
S. T. JoHNsToON, 
AtrreD E, Howe i, Chairman, 
(Note: Please file in a special file 
marked “American Foundrymen’s 
Association.”) 































Publicity Work of Foundry Equip- 
ment Manufacturers’ Association 


By FRANKLIN G. SMITH, Cleveland 


One of the good things that came out of the war was the 
closer bond which is bringing the different peoples of the 
earth nearer together. Fortunately the result of the war in 
this respect.was not confined to bringing nations nearer together, 
but it also affected some of us who are a little more closely 
connected in the common things of life here at home. The 
first time that the foundry equipment manufacturers as a whole 
had an opportunity to get together and discuss their own mat- 
ters was at the solicitation of the chamber of commerce of the 
United States when that body was attempting to organize the 
war service committee. That was just a year ago, and our 
first get-together was at Milwaukee. We did not accomplish 
much before the armistice was signed, but when, at a wonder- 
ful meeting at Atlantic City, it was suggested that the com- 
mittees and the associations which had been formed should be 
continued, we said “All right, let’s be patriotic in this too.” 
Therefore the equipment manufacturers, or rather the war 
service committee of the equipment manufacturers held a 
general meeting in February, which resulted in organizing 
the Equipment Manufacturers’ association. 

We believe that that which hurts any one manufacturer 
in the industry hurts us all, and that which helps one ultimately 
helps us all. We further believe that anything and everything 
which helps our customers, the foundrymen who buy foundry 
equipmient, to get better results and to make more money 
from the operation of equipment bought from any of our 
members, will, ultimately help each one of us as individual 
manufacturers, and we are proceeding on that basis. 

We aim to get such co-operation from all of our repre- 
sentatives thai, whenever any one of them discovers a piece 
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of idle equipment or equipment which is not giving proper 
service, he will, even though it be the product of his most 
aggressive competitor, render any service which he can to 
overcome the difficulty. If a mere suggestion is all that is 
necessary, it should be forthcoming. If the case requires 
personal attention on the part of the maker, the representative 
will communicate with his own house, suggesting that the 
house in turn take up the matter with the manufacturer of the 
equipment suggesting that personal attention would be to his 


‘advantage, and incidentally to the advantage of the foundry 


equipment industry. Every piece of idle foundry equipment 
around a plant hurts the equipment industry, and because it 
hurts the industry we are going to try to help foundrymen 
to get the maximum production and the greatest measure of 
satisfaction from it. As Mr. Minich said last night, if any of 
us have anything we cannot go out and root for with enthu- 
siasm and confidence, we owe it to ourselves, to the industry 
and to the foundrymen, to mark it off the list and only sell 
that which will stand up. 

We are definitely planning to reach the men inside the 
plant with bulletins containing real helpful information on the 
care and operation of foundry equipment. There will be no 
advertising and no propaganda’ connected with this service. 


To Advise on Care of Equipment 


Roger Babson has given us what really is the ideal of 
our association. He says, in speaking of general groups of 
manufacturers, that those made up of members who have the 
right spirit, who really believe that confidence reacts as con- 
fidence and that distrust reacts as distrust, that what we do 
to help others helps ourselves and what we do to harm others 
harms ourselves; “such associations are very successful, other- 
wise they do not work. If an association among competitors 
is to do any real good, there must be something in it besides 
an organization, a secretary and a full treasury; there must 
be a real interchange in the hearts of the members.” 

I think some real progress is being made in that direction 
by the Foundry Equipment Manufacturers’ association. 








The Registered Attendance 





The following members registered their attendance at the annual 
meeting of the American Foundrymen’s Association, Inc., held at Phila- 
delphia, Pa., September 29 to October 3, 1919: 


Assott, G. W., superintendent, pipe shop, Glamorgan Pipe & Foundry 
Co., Lynchburg, Va. 

Assort, J. M., sales department, Pangborn Corp., Hagerstown, Md. 

Assott, M. T., vice president, Stevenson Co., Wellsville, O. 

ABELL, Frep A., superintendent, Aluminum Castings Co., Cleveland. 

Asorn, Georce P., manager, Blake & Knowles Works, E. Cambridge, 
Mass. 

Acuone, N. C., vice president, Phoenix Iron Works Co., Meadville, Pa. 

ACKERMAN, A. H., eastern sales representative, Young Bros., Detroit, 
Mich. 

Acxwroyp, J. W., foreman, T. H. Symington Co., Rochester, N. Y. 

Apams, L. D., salesman, S. Obermayer Co., Chicago. 

Apams, R. C., manager, Aluminum Castings Co., Cleveland. 

Apams, W. J., salesman, S. Obermayer Co., Chicago. 

ADAMSON, RoBerT, superintendent, Farrel Foundry & Machine Co., An- 
sonia, Conn. j 

Appiz, T. A., vice president, American Manganese Bronze Co., Phila- 
delphia. t 

Anara, E, H., manager of manufacturing, Dodge Mfg. Co., Mishawaka, 
Ind. 

Aurens, J. F., eastern representative, The Foundry, Cleveland. 

AIGELTINGER, L. W., manager, Wrightsville Hardware Co., Wrights- 
ville, Pa. 

AIKEN, H.*L., manager, Crucible Steel Casting Co., Cleveland. 

AITKEN, JAMES, Manufacturers Foundry Co., Waterbury, Conn. 

Auserts, J. C., sales engineer, Cleveland Osborn Mfg. Co., Cleveland. 

AvpricH, Wo., salesman, Metal & Thermit Corp., New York. 

ALEXANDER, JOHN, superintendent, Harrison Safety Boiler Works, Phila- 
delphia. 

ALLAN, G. W., president, Allan & McKelvie Engineering Co., Vancouver, 
BS 


ALBRIGHT, W. A., district sales engineer, Pangborn Corp., Hagerstown, 

ALLISON, ANDREWS, general foreman, National Malleable Castings Co., 

Auto, G. Frep, foreman, Canadian Pacific Railway Co., Montreal, Can- 
ada. 

Atmuo, F. B., manager, Springfield Facing Co., Springfield, Mass. 

ALPIn, Epwarb, manager service section, Chicago Pneumatic Tool Co., 
Chicago. 

Atson, G., foreman, Illinois Malleable Iron Co., Chicago. 

ae H., manager, Altens Foundry & Machine Co., Lancas- 
ter, O. : 

Amon, J. H., president, Monarch Foundry Co., Detroit. 

Anperson, E. F., salesman, Norton Co., Worcester, Mass. 

ANDERSON, JAMES, superintendent Bethlehem Ship Building Corp., Eliza- 
beth, N. J. 

ANDERSON, JOHN T., superintendent, Davenport Machine & Foundry 
Co., Davenport, Iowa. 

ANDERSON, Nixes, president, Debevoise-Anderson Co., New York. 
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Anpresen, A. C., manager, service department, Chicago Pneumatic Tool 
Co., Chicago. 

Anorew, S. A., general manager, Fisher & Norris, Trenton, N. J. 

Anprews, C. E., manager, Whitehead Bros. Co., Providence, R. I. 

Armour, Jas. J., foundry superintendent, Studebaker Corp. of America, 
South Bend, Ind. 

Armour, J. S., general manager, The Hausfeld Co., Harrison, O. 

ArmstronG, C. P., publicity agent, Link Belt Co., Philadelphia. 

Arno_p, H. L., secretary and treasurer, Terre Haute Malleable & Mfg. 
Co., Terre Haute, Ind. 

Arnot, H. V., superintendent Strong Steel Foundry Co., Buffalo. 

Asperry, J., secretary, Munnsville Plow Co., Munnsville, N. Y. ; 

Atwater, H. R., vice president, Cleveland-Osborn Mfg. Co., Cleveland. 

Ausrey, T. J., purchasing agent, Manufacturers Foundry Co., Water- 
bury, Conn. 

Avey, D. M., associate editor, The Foundry, Cleveland. 

Ayers, E. M., general manager, Interstate Sand Co., Zanesville, O. 


Backert, A. O., vice president and general manager, Penton Publishing 
Co., Cleveland. 

Bacon, CuHas. C., secretary, Ross Tacony Crucible Co., Philadelphia. 

Baven, Louis, superintendent Niles Tool Works, Hamilton, O. 

Barr, Cuas. F., Pilling & Crane, Philadelphia. 

Battier, ALPHONS, superintendent, Hull Iron & Steel Foundries, Ltd., 
Hull, Que., Canada. 

Barro, W. Ep., manager foundry department, American Gum Products 
Co., New York. ' 

Baker, D. G., consulting engineer, Abendroth Bros., Port Chester, N. Y. 

Baker, J. E., engineer, Westinghouse, Church, Kerr Co., New York. 

Batpwin, R. L., United States Steel Corp., New York. 

Batt, W. H., Jr., superintendent, Morgan Engineering Co., Alliance, O. 

BatitarD, Ecpert H., superintendent steel foundries, ‘General Electric 
Co., Lynn, Mass. y 

BANNISTER, Horace. Geo. Oldham Son & Co., Philadelphia. 

Barser, Wo. H., chief patternmaker, Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. ! 

BarenpDT, Frep A., general foreman, Hooven, Owens, Rentschler Co., 
Hamilton, O. 

Barker, Cuas. M., district manager, The S. Obermayer Co., St. Louis. 

Barker, JoHN A., The S. Obermayer Co., Pittsburgh. 

Bartow, ARTHUR E., secretary and treasurer, Barlow Foundry, Inc., 
(Newark, N. J. 

Barnes, A. J., director of publicity, Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y. 

Barnes, Rozert J., salesman, Whiting Foundry Equipment Co., Harvey, 
Ill. 

Barr, H. E., manager sales, promotion department, The Jron Age, New 
York. 

Barrows, W. A., Jr, president, Thomas Iron Co., Hokendauqua, Pa. 

Bartets, W. A., mechanical engineer, General Electric Co., Erie, Pa. 

Barttett, E. R., foreman, Oil Well Supply Co., Oil City, Pa. 

BascH, D., research engineer, General Electric Co., Schenectady, N. Y. 

BASHLINE, J. M., secretary, Star Drilling Machine Co., Akron, O. 

Bassett, W. H., superintendent American Brass Co., Waterbury, Conn. 

Bassint, L. M., superintendent, Burnside Steel Co., Chicago. 
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Bastepo, A. E., manager boiler department, Lord & Burnham Co., Irv- 
ington, N. Y. 

BaTTEeN, G. C., foundry superintendent, Lunkenheimer Co., Cincinnati. 

BATTENFELD, C. F., Michigan manager, The United States Molding Ma- 
chine.Co., Cleveland. 

ay oe J. L., sales manager, The United States Molding Machine 

Cleveland. 

he Bose J. N., president, The United States Molding Machine Co., 
Cleveland. 

3AUER, FreD W., salesman, Rogers Brown & Co., Cincinnati. 

Baur, C. S., advertising manager, The Jron Age, New York. 

3AXxTER, D. D., salesman, E. J. Woodison Co., Rochester, N. Y. 

3AYER, JOHN, salesman, Federal Foundry Supply Co., Cleveland. 
3EAN, W. R., research department, Eastern Malleable Iron Co., Nauga- 
tuck, Conn. 

3EATTY, WILLIAM G., production manager, Beatty Bros., Ltd., Fergus, 
Ont., Canada. 

Beck, S. J., superintendent foundry, Pusey & Jones, Wilmington, Del. 

BepwortH, Rogerr E., metallurgist, Westinghouse Electric & Mfg. Co., 
Pittsburgh. 

Besse, E. P., treasurer, The ie Age, New York. 

Beesttnc, N. J., demonstrator, Norton Co., Worcester, Mass. 

BeHerNs. H. R., foreman, Henry E. Pridmore, Chicago. 

BEHERNS, Pau, foreman, Utica Heater Co., Utica, N. Y. 

BEIHL, C. W., superintendent Center Foundry & Machinery , Wheel- 
ing, W. Va. 

BeEIRNE, JOHN, manager business promotion and advertising, Bullard 
Machine Works, Bridgeport, Conn. 

Betes, JoserH O. T., Geo. Oldham Son & Co., Philadelphia. 

Brett, DanteL, foreman foundry, Dominion Coal Co., Ltd., Glace Bay, 
ja 

Bett, F. H., editor, MacLean Publishing Co., Toronto, Can. 

Bett, M. A., St. Louis manager, E. J. Woodison Co., St. Louis. 
3ELL, RicHarp S.. foreman, New Jersey Zinc Co. of Pennsylvania, 
Palmerton, Pa. . 

Bement, R. E., engineer, Novo Engine Co., Lansing, Mich. 

BENDIXEN,-P., general superintendent, Bettendorf Co., Bettendorf, Iowa. 

BenHAM, W. D., salesman, Rogers, Brown & Co., Philadelphia. 

BENNETT, T. BEN, foundry superintendent, Maxwells, Ltd., St. Marys, 
Ont., Canada. 

BENNETT, WiLLiAM B., production engineer, Union Steel Casting Co., 
Pittsburgh. 

BENTLEY, W. D., general superintendent, Kinite Co., Milwaukee. 

Berc, C. A. F., branch manager, T. P. Kelly & Co., Inc., Worcester. 
Mass. 

BERGERSEN, OLE B., assistant advertising manager, The Iron Age, New 
York. 

BERGMAN, R., planer, Bethlehem Shipbuilding Corp., Elizabeth, N. J. 

BetrenpborF, E. J., secretary, Bettendorf Co., Bettendorf, Iowa. 

Bickey, Emmett H., property manager, Abram Cox Stove Co., Phila- 
delphia. 

Biccerstarr, James W., superintendent of foundry, American Locomo- 
tive Co., Schenectady, N. 

Bitton, C. E., president, Bilton Machine Tool Co., Bridgeport, Conn. 

Byorkstept, WiILtiaM, chemist, Bayonne Steel Casting Co., Bayonne, 
N. J. 
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Brack, Davi, superintendent, Estate Stove Co., Hamilton, O. 

BLACKMORE, WILLIAM, assistant superintendent, National Malleable Cast- 
ings Co., Sharon, Pa. 

BiackweLLt, H_ E., district sales manager, Pickands, Mather & Co., 
Cleveland. 

Biackworp, U. F., vice president, Union Steel Casting Co., Boston. 

Briar, J. S., vice president and treasurer, Pattin Bros. Co., Marietta, O. 

Brake, E. E., agent, Saco Lowell Shop, Biddeford, Md. 

BLANERY, Frep J., melter, Driver-Harris Co., Newark, N. J. 

Bioom, Epw. B., Metal & Thermit Corp., Pittsburgh. 

BLUNDELL, FRED, secretary, Taylor &. Boggis Foundry Co., Cleveland. 

BocKENKAMP, CHARLES, De Kalb, IIl. 

BoLDERMANS, DANIEL. sales engineer, Whiting Foundry Equipment Co., 
Harvey, Il. 

BonneER, ARTHUR, treasurer, Kutztown Foundry & Machine Co., Kutz> 
town, Pa. 

Boone, C. L., Consolidated Press Co., Hastings, Mich. 

Bootn, Carr. H., vice president, Booth Hall Co., Chicago.. 

Borcuarot, J. H., Dayton Steel Foundry Co., Dayton, O. 

Borents, E. C., International Molding Machine Co., Chicago. 

Bortz, FRANK. foreman, Malleable Iron Fittings Co., Branford, Conn. 

Boscuert, R. E., treasurer, Dunning & Boschert Press Co., Syracuse, 
NN. 2. 2 

BovucHer, H. M., treasurer, J. W. Paxson Co., Philadelphia. 

Bourne, R. H., vice president, Whiting Foundry Equipment Co., Harvey, 


\ 

Bouton, W. S., purchasing agent, Clearfield Machine Shops, Clearfield, 
Pa. 

BowEN, JEssE J., sales engineer, Pangborn Corp., Hagerstown, Md. 

Bower, C. J., salesman, American Manganese Bronze Co., Philadelphia. 

Bowers, WItLiAM, foreman, American Aluminum Metal Co., Irvington. 
N. J. 

Boyp, JAMEs, foreman, Moore Bros. Co., Elizabeth, N. J. 

Brack, EpmMunp D., department superintendent, Ajax Metal Co., Phila- 
delphia. 

BRADBURN, C. A., service man, Oxweld Acetylene Co., Newark, N. J. 

Braptty, W. P., superintendent, American Bridge Co., Ambridge, Pa. 

Braip, ArtHUR F., sales manager, Metal & Thermit Corp., New York. 

Branpon, M. F., superintendent, Graceton Coke Co., Graceton, Pa. 

Brant, WILLIAM J., Pittsburgh. 

Braucuer, P. S., foundry manager, Philadelphia & Reading Railway 
Co., Reading, Pa. 

mee Joun W.,'sales manager, Bullard Machine Tool Co., Bridgeport, 
onn. 

—s FRANK N., president, Co-operative Foundry Co., Rochester, 

BRAYER, WALTER G., Co-operative Foundry Co., Rochester, N. Y. 

Brecowsky, IvAn M., consulting engineer, Chicago. 

Briccs, W. C., district manager, Shepard Electric Co., New York. 

BRIGHTNELL, J. C., salesman, The Ajax Metal Co., Philadelphia. 

Briton, J. J., service man, Oxweld Acetylene Co., Newark, N. J. 

Britten, A. J., foreman, Capitol Foundry, Hartford, Conn. 

BROCKMAN, Percy A., superintendent American Car & Foundry Co.. 
Huntington, W. Va. 

— Pau, Philadelphia manager, Debevoise-Anderson Co., New 
ork. 
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BroucH, Fowarp N., superintendent, Kennedy Foundry Co., Baltimore. 
3rowN, A. L., superintendent, Star Drilling Machine Co., Akron, O. 

Brown, AuBert M., Philadelphia sales manager, Chicago Pneumatic Tool 
Co., Philadelphia. 

Brown, DAN, superintendent, C. R. Bohn Foundry Co., Detroit. 

Brown, H. W., secretary, Tabor Mfg. Co., Philadelphia. 

Brown, JAMEs A., superintendent, Foster & Merriam, Meriden, Conn. 

Brown, L. K., secretary, Interstate Sand Co., Zanesville, O. 

Brown, L. OweEN, engineer, Westinghouse, Church, Kerr Co., New 
York. 

Brown, WILLIAM, foreman, Cleveland Co-operative Stove Co., Cleve- 
land. 

Browne, D., Stanley G. Flagg Co., Philadelphia. 

Bruncer, H. L., works manager, Aultman-Taylor Machine Co., Mans- 
field, O.. 

BRUNNER, Frep J., secretary, Hill Brunner Foundry Supply Co., Cin- 
cinnati. 

Bryan, R. J., mechanical engineer, American Steel Foundries, Pitts- 
burgh. 

Bryant, R. E., vice president, Jefferson Union Co., Lexington, Mass. 

Bucu, J. Ear, sales engineer, Buch Foundry Equipment Co., York, Pa. 

Bucu, R. S., president, Buch Foundry Equipment Co., York, Pa. 

BucHANAN, J. Scotr, Allegheny Foundry Co., Pittsburgh. 

BuckwaLter, Cuas. F. P, assistant sales manager, David Lampson’s 
Son Co., Philadelphia. 

Bunton, I. J., sales manager, American Wood Working Machine Co., 
Rochester, N. Y. 

BuEaATING, O. W., Union Switch & Signal Co., Swissvale, Pa. 

BuFANA, FRANK, chief electrician, T. H. Symington Co., Rochester, 
i. Oe # 

Butt, R. A., vice president, Duquesne Steel Foundry Co., Coraopolis, 
iy M 

ButiarD, S. H., vice president, Bullard Machine Tool Co., Bridgeport, 
Conn. 

Bunte, NEAL, superintendent, General Chemical Co., Pulaski, Va. 

BurcHarp, M. H., industrial representative, Westinghouse Air Brake 
Co., Chicago. ; 

Burcen, P. H., foundry superintendent, Lane Mfg. Co., Montpelier, Vt. 

Burcer, J. A., machine foreman, American Abrasive Metals Co., Irv- 
ington, N 

Burke, Patrick, foreman, A. P. Smith Co., East Orange, N. J. 

Burner, CuHas. E., manager boiler department, Abram Cox Stove Co., 
Philadelphia. 

Burr, Frank H., director, foreign department, Cleveland Pneumatic 
Tool Works, Cleveland. 

Burr, Jonn W., president, Burr & Houston Co., Brooklyn, N. Y. 

Burritt, Water M., foreman coreroom, Manufacturers Foundry Co, 
Waterbury, Conn. 

Buscu, J. W., foundry superintendent, Chapman Valve Co., Springfield, 
Mass. 

Buss, Jacor, foreman, Albany Foundry Co., Albany, N. Y. 

Byeriin, E. J., sales engineer, Cleveland-Osborn Mfg. Co., Cleveland. 
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Catrn, ANDREW, superintendent, pattern department, General Electric 
Co., Pittsfield, Mass. 

CALDWELL, J. C., chemical engineer, Ludlow Valve Mfg. Co., Troy, N. Y. 

CALLENDER, A. R., manager Badger Foundry Co., Racine, Wis. 

—- C. B., foundry superintendent, Driver-Harris Co., Harrison, 

Cattow, W. K., sales manager, Debevoise-Anderson Co., New York. 

Camprince, A. E., salesman, Sterling Wheelbarrow Co., Milwaukee. 

Camp, Geo. F., manager, Waterbury Casting Co., Waterbury, Conn. 

CAMPBELL, C. M., West Steel Casting Co., Cleveland. 

CampseLt, H. L., metallurgist, Industrial Works, Bay City, Mich. 

CAMPBELL, JOHNSTON, superintendent Lehigh Valley Coal Co., Drif- 
ton, Pa. 

Campion, E. I., superintendent, Canadian Steel Foundries, Montreal, 
Que. 

Cannon; G. L., representative, Berkshire Mfg. Co., Cleveland. 

Cannon, G. W., vice president, Campbell, Wyant & Cannon Foundry, 
Muskegon, Mich. 5 

Carey, JAMEs A., resident manager, Hill & Griffith Co., Pittsburgh. 

CarLiss, OswaLp, salesman, Grimes Molding Machine Co., Detroit. 

CarMAN, E. S., secretary, Cleveland-Osborn Mfg. Co., Cleveland. 

CARMICHAEL, H. J., foundry superintendent, McKinnon Industries, St. 
Catharines, Ont. i 

Carney, J. G., foundry superintendent, Metric Metal Works, Erie, Pa. 

Carns, W. F., advertising manager, Brass World Publishing Co., New 
York. 

CARPENTER, E. W., General Fire Extinguisher Co., Providence, R. I. 

CaPpPENTER, H. A., manager, General Fire Extinguisher Co., Providence, 


CarPENTER, R. L., Whitehead Bros. Co., New York. 

Carr, F. C., proprietor, James W. Carr, Richmond, Va. 

Carr, M. E., salesmar. J. W. Paxson Co., Philadelphia. 

Carrot, Geo. P., foundry superintendént, Oil Well Supply Co., Oil 
City, Pa. 

Carroit, J. J.. manager, Allyne-Ryan Foundry Co., Cleveland. 

Carrot, J. M., superintendent, Aluminum Castings Co., Cleveland. 

Carson, H. D., assistant manager, Rogers. Brown & Co., Philadelphia. 

Carter, J. L., general manager, Barlow Foundry, Inc., Newark, N. J. 

Carter, W. C., superintendent Link Belt Co., Chicago. 

Castor, BARNEY, mechanical engineer, National Engineering Co., Chi- 


cago. 
—— S._B., manager, Massey Harris Harvester Co., Brantford, 
nt. 
CHAMBERS, WILLIAM, Garden City Sand Co., Chicago. 
Cuamp.in, O. H. P., president and treasurer, Strong Steel Foundry 
Co., Buffalo. 
CHANoLER, C. B., secretary and general manager, Havana Metal Wheel 
Co., Havana, IIl. 
CHapPELL. S. W.,.foundry superintendent, Bethlehem Shipbuilding Corp., 
Elizabeth, N. J. 
wy C. M., superintendent, Toronto Hardware Mfg. Co., Toronto, 
nt. 
Cuase, F. D., president, Frank D. Chase, Inc., Chicago. 
CuHEESMAN, T. D., foreman, Lehigh Valley Coal Co., Drifton, Pa. 
eee: R. M., foundry superintendent, Angus Co., Ltd., Calcutta, 
ndia. 
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Cuesney, M. M., engineer, E. D. Jones & Sons Co., Pittsfield, Mass. 

Cuevatier, L. B., superintendent, United Iron Works, Inc., Kansas City, 
Mo. 

Cuitps, G. W., works engineer, American Steel Foundries, Chester, Pa. 

Cups, J. C., district manager, Austin Co., Philadelphia, Pa. 

Cnopp, C. C., manager foreign department, Werner G. Smith Co., Cleve- 
land 

Curist, E. H., assistant foreman, Kutztown Foundry & Machinery Co., 
Kutztown, Pa. 

CurisTten, AuG., salesman, Arcade Mfg. Co., Freeport, IIl. 

Curisty, Gro., foreman, Ajax Metal Co., Philadelphia. 

Cramer, G. H., first vice president, Ajax Metal Co., Philadelphia. 

CriarK, A. M., Northwest manager, Columbia Steel Co., Portland, Oreg. 

CrarkeE, E. W., superintendent, Eastern Malleable Iron Co., Wilmington, 
Del. 

CiarRKE F. B., salesman, Whitehead Bros. Co., Providence, R. I. 

Ciark, J. O., assistant sales manager, Mumford Molding Machine Co., 
Chicago. 

Crark, M. B., foreman, Dunning & Boschert Press Co., Syracuse, N. Y. 

CiarkK, R. N., sales manager, Rogers Brown & Co., New York. 

CLarK, R. W., salesman, Rogers, Brown & Co., Cincinnati. 

CLausseENn, J. A., manager, Rogers, Brown & Co., New York. 

CLEGHORN, R., superintendent, Sweet & Doyle Foundry & Machine Co., 
Green Island, N. Y. 

CLELAND, R. L., Whitehead Bros. Co., Buffalo. 

C.iiFForD, W., foreman, Barlow Foundry, Newark, N. J. 

Coapy, T. F., superintendent, Kennedy Foundry Co., Baltimore. 

CoANnE, W. J., second vice president and sales manager, Ajax Metal Co., 
Philadelphia. 

Corte, D. C., sales engineer, Buch Foundry Equipment Co., York, Pa. 

Coccer, C. E., molding expert, Buckeye Steel Castings Co., Columbus, O. 

Coun, L., president, Dixie Brass Foundry Co., Birmingham, Ala. 

Core, F. V., circulation manager, Penton Publishing Co., Cleveland. 

CoLEMAN, A. E., superintendent, Anthes Foundry, Ltd., Winnipeg, Can- 
ada. 

CoLtEMAN, J. H., salesman, The Tabor Mfg. Co., Philadelphia. 

Cores, H. L., foundry chemist, Niles Tosl Works, Hamilton, O. 

Comstock, G. H., foundry foreman, Goulds Mfg. Co., Seneca Falls, 

Cone, E. F., associate editor, The Jron Age, New York. 

Concpon, ALFrep, Port Arthur Shipbuilding Co., Port Arthur, Ont. 

ConNELL, D., sales engineer, Shepard Electric Crane & Hoist Co., Mon- 
tour Falls, N. Y. 

ConNnELL, J. S.. foreman pattern shop, Westinghouse Electric & Mfg. 
Co., Essington, Pa. 

Connor, E. O., foundry foreman, International Harvester Co., Chicago. 

Conroy, F. J., salesman, Chicago Pneumatic Tool Co., Chicago. 

CoNSTANTINE, J., salesman, Geo. F. Pettinos, Philadelphia. 

Conway, Tuos. H., president, Fremont Stove Co., Fremont, O. 

Coox, E. F., secretary and treasurer, G. A. Gay Co., Cincinnati. 

Cook, OLiver, salesman. United States Silica Cu., Chicago. 

Coox, W. G., cost accountant, Harrison Safety Boiler Works, Phila- 
delphia. 

Cooter, G. A., sales engineer, Pangborn Corp., Hagerstown, Md. 

Cooper, C. F., vice president, Cooper Mfg. Co., York, Pa. 

Coorer, G, A,, Brass World, New York. 
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Cooper, H. S., foreman, The Griswold Mfg. Co., Erie, re 

Cooper, WittiaM W., assistant superintendent, Bethlehem Steel Co., 
Steelton, Pa. 

Cortan, H. H., president, Hull Iron & Steel Foundries, Ltd., Hull, 

ue. 

Caen G. L.. production manager, Pusey & Jones Co., Wilmington, 
Del. 

CorricaN, R. A., salesman, The United States Graphite Co., Saginaw, 
Mich. 

Corse, W. M., manufacturing superintendent, Ohio Brass Co., Mans- 
field, O. 

Cory, G. J., foundry equipment superintendent, Worthington Pump & 
Machine Corp., Harrison, N. J 

Costiey, S. R., representative, J. S. McCormick Co., Pittsburgh. 

Cottritt, E. F., vice president, Greens Car Wheel Mfg. Co., St. Louis. 

Coucuin, N. H., salesman, American Gum Products Co., New York. 

Coventry, W. A., president, Gray Iron .Casting Co., Mt. Joy, Pa. 

Covey, H. S., secretary, Cleveland Pneumatic Tool Co., Cleveland. 

Cox, G. V., superintendent of foundries, Griffin Wheel Co:, Chicago. 

Coyne, J. J., foreman, Pittston Stove Co., Pittston, Pa. 

Crasse, A., superintendent of construction, Booth Hall Co., Chicago. 

Craic, S. A., district manager, Norton Co., Worcester, Mass. 

Cramp, C. D., Wm. Cramp & Sans Ship & Engine Building Co., Phila- 
delphia. 

Crawrorp, D. A., purchasing agent, Camden Iron Works, Camden, N. J. 

Crawrorp, F. J., foreman, M. W. Kellogg Co., Jersey City, N. J. 

CrawrForD, Rospert, president and general manager, Atlas Foundry Co., 
Detroit. 

CrawFrorpD, WitLt1AM B., Atlas Foundry Co., Detroit. 

Crevetinc, G. F., associate editor, The Jron Trade Review, New York. 

CriveL, G. F., president, Geo. F. Crivel & Co., Buffalo. 

Crook, A., vice president and general manager, Philadelphia Roll & 
Machine Co., Philadelphia. : 

Crozigr, J. |., president, Kennett Foundry & Machine Co., Kennett 
Square, Pa. 

Cutty, J. A., foundry foreman, Massey Harris Harvester Co., Ba- 
tavia, N. Y. 

Cuuuinc, H. R., vice president, Carondelet Foundry Co., St. Louis. 

CuMMINGS, J. L., salesman, S. Obermayer Co., Pittsburgh. 

CummincG, W. S., sales department, American Brake Shoe & Foundry 
Co., Chicago. 

CUNNINGHAM, R. E., superintendent, James Hunter Machine Co., North 
Adams, Mass. 

CUNNINGHAM, W. J., 
North Adams, Mass. 

Curnow, H. D., salesman, Hickman, Williams & Co., Philadelphia. 

Curtis, J. W., plant manager, Richmond Radiator Co., New York. 


assistant foreman, James Hunter Machine Co., 


DaNnEHoweR, F. B.. treasurer, Ross-Tacony Crucible Co., Philadelphia. 

Darke, J. M, metallurgist, General Electric Co., Lynn, Mass. 

DariinG, N. J., assistant manager, General Electric Co., Erie, Pa. 

DarracH, E H., president, Inter-State Car Co., Indianapolis, Ind. 

Daveuerty, L. J., pattern foreman, Walker Foundry Co., Erie, Pa. 

Davipson, Cuarves, Jr., general foundry foreman, Bayonne Steel Cast- 
ing Co., Bayonne, N. J. 


Davinson, PHILP, metallurgist, Scovill Mfg. Co., Waterbury, Conn. 
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Davipson, R. W., Boston manager, E. J. Woodison Co., Boston. 

Davies, Greorce C., Pilling & Crane, Philadelphia. 

Davis, F. L., superintendent, Lidgerwood Mfg. Co., Newark, N. J. 

Davis, Grorce C., 39 S. Tenth Street, Philadelphia. 

Davis, P. H., superintendent, Moline Malleable Iron Co., St. Charles, 
Ill 


Davis, T. Rice, general manager, Eastern Malleable Iron Co., Bridge- 
port, Conn. 

Davis, WILLIAM, manager, Davis Foundry Co., New Castle, Ind. 

Deakin, H. E., salesman, Cleveland-Osborn Mig. Co., Cleveland. 

Dean, WILL1AM, J., foundry superintendent, Saco-Lowell Shops, Bidde- 
ford, Me. 

DEBEVOISE, PauL, treasurer, Debevoise-Anderson Co., New York. 

Dees, GeorceE B., superintendent, Elmwood Casting Co., St. Bernard, O. 

DeEeETER, JAMES F., superintendent, Aluminum Casting Co., Fairfield, 
Conn. 

Decter, J., salesman, Tabor Mfg. Co., Philadelphia. 

Denurr, W. F., superintendent, Read Machinery Co., York, Pa. 

DEININGER, S. W., president, Madco Foundry & Machine Co., Phoenix- 
ville, Pa, 

Derano, F. E., department superintendent, General Electric Co., Erie, 
re 

Dempsey, C. W., superintendent, International Malleable Iron Co., 
Guelph, Ont. 

DENNEGAN, A. I., foundry superintendent, Power Specialty Co., Dans- 
ville. N. Y. : 

DeTurk, Hersert S., Temple Malleable Iron & Steel Co., Temple, Pa. 

Detwiter, H. H., manager, The Enterprise Co., Columbiana, O. 

Dewes, C. H., superintendent, Kempsmith Mfg. Co., Milwaukee. 

DeWirt, C. L., Connecticut Electric Steel Co., Hartford, Conn. 

Dickson, WA TER S., engineer, Stoughton Process Corp., New York. 

Dierker, A. H., Buckeye Steel Castings Co., Columbus, O. 

Ditter, H. E., associate editor, The Foundry, Cleveland. 

Ditty, RALPH, president, Federal Foundry Supply Co., Cleveland. 

Diver, Georce J., manager Inter-State Car Co., Indianapolis, Ind. 

Dose!, G. G., foundry superintendent, Dodge Bros., Detroit. 

Dozsson, O. C., salesman, Carborundum Co., Pittsburgh. 

DopprinceE, E. T., sales engineer, Cleveland Osborn Mfg. Co., Cleveland. 

Doncz, Harry H., superintendent, Aluminum Castings Co., Cleveland. 

Donce, Kern, president, Dodge Steel Co., Philadelphia. 

Doce, L. D., salesman, J. W. Paxson Co., Philadelphia. 

DonacHay, Epwin G., secretary, Pittsburgh Brass Mfg. Co., Pittsburgh. 

Donatpson, J., foundry superintendent, Miller Bros. & Sons, Ltd., Mon- 
treal, Que. 

Dontey, W. J., general manager, Connellsville Foundry & Machine Co., 
Connellsville, Pa. 

Dopp, J. W., manager, Sterling Wheelbarrow Co., Detroit. 

DorMAN, R., general foreman, Niles Bement Pond Co., Plainfield, N. J. 

Dorsey, W. A., general superintendent, Bonney Floyd Co., Columbus, O. 

— Avueust W., secretary, Buckwalter Stove Co., Royersford, 
a. 

Doty, R. J., Sivyer Steel Casting Co., Milwaukee. 

DoucuHerty, S. H., western manager, Jonathan Bartley Crucible Co., 
Trenton, N. J. 

Dovucuerty, Witt1im J., The Ajax Metal Co., Cleveland. 

Dovuctass, J. W., foreman of shipping, Bethlehem Steel Co., Steel- 
ton, Pa. 
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Downey, JoHN, foreman, Kramer Bros. Foundry Co., Dayton, O. 

Day, Grorce R., salesman, General Electric Co., Philadelphia. 

Dovie, Epwarp C., treasurer, Sweet & Doyle Foundry Machine Co., 
Green Island, N. Y. 

Drake, Georce L., Shepard Electric Crane & Hoist Co., Montour Falls, 


DreEISBACH, CHARLES A., president and manager, New Haven Sand Blast 
Co., New Haven, Conn. 

Driver, T. L., Jr. vice president, Driver-Harris Co., Harrison, N. J. 

Drotet, EmiLo, foundry superintendent, F. X. Drolet Co., Quebec, Can- 
ada. ; 

Drovucut, J. G., Chicago sales manager, United States Graphite Co., 
Saginaw, Mich. 

Drummonp, E. M., president and treasurer, Drummond Mfg. Co., 
Louisville, Ky. 

DryspDALE, JOHN, foundry foreman, H. B. Smith Co., Westfield, Mass. 

Dunseck, E. J.. foreman, T. H. Symington Co., Rochester, N. Y. 

Dunseck, J. R., superintendent, T. H. Symington Co., Rochester, N. Y. 

Dunn, D. E., department manager, Fairbanks Morse Co., New York 

Dunn, JAmeEs H., superintendent, Menefee Foundry Co., Ft. Wayne, Ind. 

DunwicaNn, THomas F., foreman, Scovill Mfg. Co., Waterbury, Conn. 

DwicuT, Joun H., vice president ~nd general manager, Belle City Mal- 
leable Iron Co., Racine, Wis 

Dwyer, Pat, associate editor, «Ae coundry, Cleveland. 

Dyer, Henry, American Radiator Co., Springfield, O. 


EaGan, D. F., representative, Henry E. Pridmore, Chicago. 

Eastwoop, JAMES, president and treasurer, Benjamin Eastwood Co.. 
Paterson, N. J. 

Expy, S. E., master mechanic, American Steel Foundries, Chester. Pa. 

Ecxarpt, G. H., foreman patternmaker, American Engineering Co 
Philadelphia. 

EckeE.Lt, J. A., foundry superirterdert. Gereral E’ectr’c Co., Erie, Pa. 

EpMIsTon, R. J., salesman, the U. S. Graphite Co.. Pittsburch. 

Epwarps, A. D., president, Woodruff & Edward; Co. E'gin, Ill. 

Epwarps, E. J., engineer of tests, American Locomotive Co., Schenec- 
tady, N. Y. 

Ecan, Jas. S., foundry superintendert, Remington Typewriter Co., 
Tlion, N. Y. 

Eccert, CHARLES, foundry superinterdert, Buffalo Foundry & Machine 
Co., Buffalo. 

Exuincer, J. A., American Me‘ Wurgical Coro.. Philede’»hiv 

EIcHMAN, R. L., foundry superintendent. The Bettendori Co., Betten- 
dorf, Ia. 

ErcxnHorr, F. W., David Lupton’s Sons ©»., Philade'phia 

EIsENHARD, W. H., Buckwalter Stove C> Roversford P> 

Exuiot, F. F., assistant superintendent, Westinghouse E'ectri: & Mig 
Co., Pittsburgh. 


Ex.iott, FRANK, foundry foreman, Darling Valve Mfg. C»., Williams- 
port, Pa. vie 
Extuts, C. H., representative, Henry F. Pridmore Chicaro 


Ety, Geo. G., purchasing agent. American Wood Workirg Machinery 
Co., Rochester, N. Y. 
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Emsy, W. J., secretary and treasurer, Somerville Iron Works, Somer- 
ville, N. J. 

Enguist, A. R., secretary, Connecticut Foundry Co., Rocky Hill, Conn. 

Ensicn, R. M., vice president, Ensign Foundry Co., Toledo, O. 

Ers, Davin, superintendent foundry division, Packard Motor Car Co., 
Detroit. 

Ericson, Cart, foundry foreman, Marsielles Works, E. Moline, IIl. 

Ervin, J. F., manager, Aluminum Castings Co., Cleveland. 

Estep, H. Core, European manager, Penton Publishing Co., London, 
England. 

Evans, G. S., superintendent of cupolas, Griffin Wheel Co., Chicago. 

Evans, James E., salesman, S. Obermayer Co., Chicago. 

Eyke, L., general superintendent, Terre Haute Malleable & Mfg. Co., 
Terre Haute, Ind. 


FACKLER, J. M., foundry foreman, Domestic Engine & Pump Co., Ship- 
pensburg, Pa. 

Farconer, D. P., sales engineer, Shawinigan Electro Metals Co., Chicago. 
Fark, C., salesman, Davenport Machine & Foundry Co., Davenport, Ia. 
Fanner, G. K., superintendent, W. W. Sly Mfg. Co., Cleveland. 
FaRNSworTH, F. B., president, McLagon Foundry Co., New Haven, 
Conn. 

FarrELL, S. R., secretary, the Portage Silica Co., Youngstown, O. 

Fasy, J. L, vice president and sales manager, Liberty Supply Co., Inc.. 
Philadelphia. 

Faunce, L. D., plant engineer, Bayonne Steel Castings Co., Bayonne, 
N. J 

FeLtes, F. L., assistant superintendent, Allyne-Ryan Foundry Co., 
Cleveland. 

Ferton, F. J., superintendent car wheel dept.. Pressed Steel Car Co., 
Pittsburgh. 

FENDNER, J. P., salesman, Tabor Mfg. Co., Philadelphia. 

Fenn, W., Ajax Metal Co., Philadelphia. 

FENSTERMACHER, J. D., sales manager, Columbia Steel Co., San Francisco. 

FENTON, Wmo., salesman, S. Obermayer Co., Chicago. 

FERNALD, H. W., resident manager, Rogers, Brown & Co., Boston. 

Ferris, J. H., brass foundry foreman, Pusey & Jones Co., Wilmington, 
Del. 

Ferster, L. F., advertising manager, The Werner G. Smith Co., Cleve- 
land. 

Fipser, J. W., superintendent, Wrightsville Hdwe. Co., Wrightsville, Pa. 

Ficc, L. J., foundry foreman, Lynchburg Foundry Co., Lynchburg, Va. 

Finpiey, E., central west manager, Jie /Jron Age, Cleveland. 

Fink, B. O., managing owner, Auburn Foundry, Auburn, Ind. 

FINKBEINER, T. E., general foreman of shops, New Jersey Zinc Co. 
Palmerton, Pa. 

Finxetpey, W. H., research investigator, New Jersey Zinc Co., Palmer- 
ton, Pa. 

Fiscuer, C., president, Fischer-Sweeny Bronze Co., Hoboken, N. J. 

Fiscuer, L., vice president, Fischer-Sweeny Bronze Co., Hoboken, N. J. 

Fisuer, G. P., metallurgist, Whiting Foundry Equipment Co., Harvey, III. 

Fisuer, H. F., foundry foreman, A. B. Farquhar & Co. Ltd.. York, Pa. 

Fisuer, P. R.. New England representative, Penton Publishing Co., 
Boston. 
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FisHer, R. E., assistant superintendent, Ohio Steel Foundry Co., Spring 
field, O. 

FisHer, S. H., superintendent foundry, Harrisburg Foundry & Machine 
Works, Harrisburg, Pa. 

FisHerR, T. B., plant superintendent, The Wilmington Castings Co., 
Wilmington, O. 

FisHer, W. J., superintendent, A. B. Farquhar & Co., Ltd., York, Pa 

Fitts, F. E., representative, Rogers, Brown & Co., Boston. 

FitzGERALb, W. J., foundry foreman, Richmond Radiator Co., New York. 

Fitzpatrick, W. H., director of sales, Hauck Mfg. Co., Brooklyn, N. Y. 

Fitzpatrick, W. M., S. Obermayer Co., Pittsburgh. 

Face, Jr., S. G., Stanley G. Flagg Co., Philadelphia. 

FiaccG, 3rp, S. Griswoip, Stanley G. Flagg Co., Philadelphia. 

Fieic, F. R., vice president, Smith Facing & Supply Co., ‘Cleveland. 

Finn, T. C., consulting foundry engineer, Fletcher Works, Philadelphia. 

FLOCKHART, JAMES, Flockhart Foundry Co., Newark, N. J. 

FLOCKHART, JOHN, assistant superintendent, Flockhart Foundry Co.. 
Newark, N. J. 

Frynn, Francis J., assistant purchasing agent, Kennedy Foundry Co., 
Baltimore, Md. 

Forp, A. M., superintendent, National Cast Iron Pipe Co., Birmingham, 
Ala. 

Forceor. Gro. C., manager, Worthington Pump & Machine Corp., Buffalo. 

Forman, B. H., salesman, T. P. Kelly & Co., Inc., New York. 

Forrester, Wo. R., metallurgist. Treadwell Engineering Co.. Easton, Pa. 

Foster, E. H., vice president, Power Specialty Co., Dansville, N. Y. 

Foster, JAMES D., superintendent, brush work, Sessions Foundry Co., 
Bristol, Conn. 

Fox, A. K., Benjamin Fox Sons, Inc., New York. 

Fox, BENJAMIN F., president and treasurer, Benjamin Fox Sons, Inc., 
New York. 

Fox, M. M., assistant foundry foreman, Bethlehem Steel Co., Bethle- 
hem, Pa. 

Fox, V. A., engineer, Young Bros., Detroit. 

Fow ter, J. S., metallurgist, Bethlehem Foundry & Machine Co., Bethle- 
hem, Pa. 

Franey, M. D., superintendent, American Brake Shoe & Foundry Co., 
Mahwah, N. J. 

FRANK, F. J., vice president, The Jron Age, New York. 

FrANK, WILLIAM K., vice president and general manager, Damascus 
Bronze Co., Pittsburgh. 

Fraser, W. D., manager, Berkshire Mfg. Co., Cleveland. 

Fraser, W. D., foundry superintendent, New London Ship & Engine 
Co., Groton, Conn. 

Frazer, F. R., George Oldham Son & Co., Philadelphia. 

FREEDLER, P., engineer, Link Belt Co., Philadelphia. 

Frencu, G. A., district manager, Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

Frencu, G. W., salesman, J. J. Mohr & Son, Philadelphia. 

Frenier, H. T., treasurer, Lane Mfg. Co., Montpelier, Vt. 

Fromm, F. C., secretary-treasurer, Manufacturers’ Foundry Co., Water- 
bury, Conn. 

Fuessenicu, H. H., Hendey Machine Co., Torrington, Conn. 

Futton, A. M., Fort Pitt Malleable Iron Co., Pittsburgh. 

Furman, G., general manager, Henry E, Pridmore, Chicago, 
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GALLAGHER, HuGu, salesman, Henry E. Pridmore, Chicago. 

GALLIGAN, JAMES, salesman, Pickands, Brown & Co., Chicago. 

Garpner, D. J., Cincinnati manager, The Jron Age, Cincinnati. 

GARLAND, JAMES, erecting engineer, William Cramp & Sons Ship & 
Engine Building Co., Philadelphia. 

GarRNeER, C. D., salesman, Cleveland Pneumatic Tool Co., Cleveland. 

GARRARD, J. G., superintendent, Northwestern Malleable Iron Co., Mil- 
waukee. 

GARTLAND, FRANK X., secretary, Gartland Toledo Foundry Co., Toledo, O. 

GARTLAND, T. H., general manager, Gartland Toledo Foundry Co., 
Toledo, O. 

GarRVIN, WILLIAM K., assistant superintendent, American Hoist & Der- 
rick Co., St. Paul. 

GatcH, NEtson B., district manager sales, Chicago Pneumatic Tool Co., 
New York. 

Gates, Puicetus, W., president, Mumford Molding Machine Co., 
Chicago. - 

Gates, Howarp T., vice president, Atlantic Radiator Co., Huntingdon, 
Pa. 

GautTzMAN, CuHartes C., salesman, Quigley Furnace Specialties Co., New 
York. 

Geist, CARLTON, president, Geist Mfg. Co., Atlantic City, N. J. 

GenskE, O. A., foundry superintendent, Illinois Malleable Iron Co., 
Chicago. 

GERBING, CHARLES, superintendent, Bonney Floyd Co., Columbus, O. 

Gercer, J. H., foundry superintendent, Southern Pacific Co., Sacra- 
mento, Cal. 

GeESSNER, CHARLES W., Warren Foundry & Machine Co., Phillipsburg, 
. ae & 

GFROERER, HERBERT, assistant general superintendent, Sargent & Co., 
New Haven, Conn. 

Gress, C. C., sales manager, National Malleable Castings Co., Cleveland. 

Gisson, W. A., engineer of tests, Aluminum Castings Co., Clevelana. 

Grperson, M. B., manager, Pattern & Castings Co., Saginaw, Mich. 

Grete, H. F., superintendent of foundries, Grabler Mfg. Co., Cleveland. 

GrerscH, Frep E., western New York manager, Hauck Mfg. Co., Buffalo. 

Grsert, C. S., superintendent, Canada Iron Foundries, Ltd., St. Thomas, 
Ont. 

GILBERT, JOHN, purchasing agent, J. W. Paxson & Co., Philadelphia. 

Git, JosepH R., plant manager, Bronze Metal Co., Meadville, Pa. 

GILLESPIE, ERNEST, assistant foreman pattern room, Goulds Mfg. Co., 
Seneca Falls, N. Y. 

Gutete, J. D., salesman, Shepard Electric Crane & Hoist, Montour 
Falls, N. Y. 

Giuues, H. A., western representative, Ross-Tacony Crucible Co., 
Philadelphia. 

Gitmore, W. R., vice president and general manager, Superior Steel 
Castings Co., Benton Harbor, Mich. 

Ginter, Georce H., foreman, York Mig. Co., York, Pa. 

Giass, J. M., salesman, Hill & Griffith Co., Cincinnati. 

Gtasscot, Tom, salesman, Pickands, Brown & Co., Chicago. 

Giepuit., H. W., district manager, Shepard Electric Crane & Hoist Co., 
Philadelphia. 

G.LosseR, FRANK D., manager, Commercial Steel Castings Co., Marion, O. 

Goparp, FRANK B., sales manager, United States Graphite Co., Pitts- 
burgh 
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GorseL, J. F., pattern department foreman, Wilmington Casting Co., 
Wilmington, O. 

Gorsic, H. F., secretary, United States Silica Co., Chicago. 

GOEHRINGER, C. J., president Buckeye Products Co., Cincinnati. 

GOEPPERT, M. J., superintendent, Bell City Malleable Iron Co., Racine, 

is. 

GoeRGEN, Peter M., superintendent, Howard Iron Works, Buffalo. 

Gop, Russet S., assistant superintendent American Hardware Corp., 
New Britain, Conn. 

GoLpEN, ALBert P., superintendent, Bethlehem Steel Co., Sparrows 
Point, Md. 

GotpeNn, GerorGE J., superintendent, Goldens Foundry & Machine Co., 
Columbus, O. 

GoLpMAN, N. A., buyer and salesman, S. Birkenstein & Sons, Chicago. 

GoLpsTEIN, Harry T., salesman, Arcade Mfg., Freeport, IIl. 

Goop, G. P., foundry superintendent, Bilton Machine Tool Co., Bridge- 
port, Conn. 2 

GoopFELLow, F. H., salesman, McLain’s System, Milwaukee. 

Goopwin, Martin, foundry foreman, Peninsular Iron Works, Port- 
land, Ore. 

Goostray, Jor, laboratory department, Hunt-Spiller Mfg. Corp., Boston. 

Gorron, T. C., assistant manager, Richmond Foundry & Manufacturing 
Co., Richmond, Va. 

Gosicer, L. A., secretary, S. Obermayer Co., Chicago. 

Grappy, W. M., foreman, Goldens Foundry & Machine Co., Columbus, O. 

Gravy, J. F., foundry superintendent, Continental Gin Co., Birming- 
ham, Ala. 

GraHAM, E. L., manager, Acme Foundry & Machine Co., Coffeyville, 
Kans. 

GRAHAM, J. Mittson, salesman, Ajax Metal Co., Philadelphia. 

GRAMMER, GeorGE, foundry foreman, Darling Valve & Mfg. Co., Wil- 
liamsport, Pa. . 

Grau, WALTER E., assistant treasurer, Pangborn Corp., Hagerstown, Md. 

GrAvE, PAu W., western representative, W. W. Sly Mfg. Co., Cleveland. 

GreDE, WILLIAM J., secretary, Wagner Castings Co., Decatur, IIl. 

Greer, RicHarp C., salesman, Norton Co., Worcester, Mass. 

Grecc, A. W., foundry superintendent, Whiting Foundry Equipment 
Co., Harvey, III. 

Grecc, Ropert, foundry superintendent, Hesse Martin Iron Works, 
Portland. Ore. 

GREENE, W. B., president, Acme-Palmers & DeMooy Foundry Co., 
Cleveland. 

Grecory, A. Y., salesman, Whitehead Bros., New York. 

Grecory, E., foreman, Abendroth Bros., Port Chester, N. Y. 

Grecory, G., manager New York office, Cleveland Pneumatic Tool Co., 
New York. 

Greve, L. W., treasurer, Cleveland Pneumatic Tool Co., Cleveland. 

Grit, J. K., general foreman, International Harvester Co., Chicago. 

Grimes, GeorGe L., president, Grimes Molding Machine Co., Detroit. 

Grimm, A. P., vice president and general manager, Raritan Foundry 
Co., Raritan, N. J. 

GrinvLeE, E. A., general foreman, International Harvester Co., Chicago. 

GriswoLp, R. W., treasurer, Griswold Mfg. Co., Erie, Pa. 

Gronptn, Frep J., foundry foreman, Kilby Mfg. Co., Cleveland. 

Gross, Puiu, assistant superintendent, American Radiator Co., Detroit. 
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Gross, R. C., representative, Chicago Pneumatic Tool Co., Chicago. 
Grove, F. H., manager, Banner Machine Co., Columbiana, O. 


Groves, SAMUEL, editor, department of mines, Canadian government, 


Ottawa. 


Gruss, WiLLiAM G., sales executive, Pickands, Mather & Co., Cleveland. 


Guice, M. L., foreman, Bethlehem Ship Building Corp., Elizabeth, N. J. 

Gump, Harvey F., Cleveland sales manager, U. S. Graphite Co., Saginaw, 
Mich. 

GuTEeNKUNsT, H. A., president, Canadian Malleable Iron Co., Owea 
Sound, Canada 

Guyer, JOHN, erecting engineer, Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

Gwenp, W. B., assistant vice president, American Brake Shoe & Foundry 


Co., New York. 


Haas, JosepH, foundry foreman, Westinghouse Electric & Mfg. Co., 
Essington, Pa. 

Hackett, U. M., foundry foreman, American Clay Machinery Co., Wil- 
loughby, O. 

Haptey, D. E., Eastern representative, W. W. Sly Mfg. Co., New York 

HaccMANn, W. F., Seattle branch manager, E. J. Woodison Co., Seattle. 

Haic, JoHn E., electric furnace department, Ajax Metal Co., Phila 
delphia. 

Haicu, ALEXANDER, salesman, Whitehead Bros., New York City. 

HaLreMAN, JAMES R., Sk., foundry superintendent, Read Machinery 
o., werk, Fa. 

Hatey, Hutton, H., district manager, American Foundry Equipment 
Co., New York. 

HA.LFAHER, W. A., superintendent, Kansas City Hay Press Co., Kansas 
City. 

Hatin, WILLIAM, foundry superintendent, Henry Wray & Son, Roch- 
ester, N. Y. 

Hatt, A., foundry foreman, Wellman-Seaver-Morgan Co., Cleveland. 

Hatt, ALEXANDER, superintendent, Lynchburg Foundry Co., Lynchburg. 


a. 
Hatt, Joun H., engineer, Taylor Wharton Iron & Steel Co., High 
Bridge, N. J. 
Hatt, Louis J., Columbia Bronze Corp., New York. 
Ha.ucrin, HJALMaR, foundry foreman, National Iron Co., Duluth, Mian 
HatLoweEtL, WitiiAM S., Harrison Safety Boiler Works, Philadelphia. 
HAMEL, F. W., salesman, International Molding Machine Co., Chicago. 
Hamet, G. L., general foundry foreman, Canadian Steel Foundry. 
Montreal, Que. 
Hamitton, R. M., works manager, Canadian Machinery Corp., Galt, Ont. 
Hammer, F. L., assistant superintendent, Steel Foundry, Malleable Iron 
Fittings Co., Branford, Conn. 
HAMMERSTROM, WILLIAM G., manager, Stroh Casting Co., Detroit. 
Hammonp, Georce, H., foundry superintendent, Taylor Forbes Co., 
Guelph, Ont. 
HammMonp, Rosert S., sales representative, Whiting Foundry Equipment 
Co., Pittsburgh. 
Hammonp, T. S., secretary, Whiting Foundry Equipment Co., Harvey, 


HANcocH, R. N., salesman, Cleveland Osborn Mfg. Co., Cleveland. 
Hanpy, H. M., salesman, Marden, Orth & Hastings Corp., New York. 
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Hanke, G. R., foundry manager, Taylor Wharton Iron & Steel Co., 
High Bridge, N. J. 

Hantey, H. B., metallurgist, New London Ship & Engineering Co., 
Groton, Conn. 

Hannay, GERALD, treasurer, Barnett Foundry & Machine Co., Irving- 
ton, N. J. 

Hanson, GEorGE, president, Havana Mfg. Co., Havana, IIl. 

Hanson, V., foreman molder department, Westinghouse Electric Co., 
Essington, Pa. 

Harnit, JosepH M., superintendent, Green [Engineering Co., East Chi 
cago, Ind. 

Harrincton, R. F., metallurgist. Hunt-Spiller Mfg. Corp., Boston. 

Harris, Georce H., superintendent and engineer, Utica Valve & Fixture 
Co., Utica, N. Y. 

Harrison, A. E., assistant works manager, Allis Chalmers Mfg. Co., 
Milwaukee. 

Harrison, F. Y., superintendent, Murphy Iron Works, Detroit. 

Hart, J. W., foreman, West Steel Castings Co., Cleveland. 

Hart, L. O., second vice president, Driver-Harris Co., Harrison, N. J 

HASHAGEN, R. J., salesman, Whitehead Bros. Co., New York. 

Haskins, E. O., manager cf manufacturing, Richniond Radiator Co.., 
New York. 

Hastincs, W. A., superintendent, Canada Iron Foundiies, Hamilton, Ont. 

HASWELL, JoHN C., president, Dayton Malleable Iron Co., Dayton, O. 

Hatcu, F. E., Jr., sales engineer, Bullard Machine Tool Co., Bridgepori, 
Conn. 

HatcH, J. A., vice president and general manager, Shepard Electric 
Crane & Hoist Co., Montour Falls, N. Y. 

st T. A., research investigator, New Jersey Zinc Co., Palmerton. 

a 

Hatnaway, E. R., salesman, Springfield Facing Co., Springfield, Mass 

HatHaway, H. K., construction engineer, Tabor Mfg. Co., Philadelphia. 

Hatten, James H., salesman, G. F. Pettinos, Philadelphia. 

Hauck, Artuur E., president, Hauck Mfg. Co., Brooklyn, N. Y. 

HaveEnstTEIN, D. H., advertising representative, Penton Publishing Co., 
New York. 

Haupt, C. E., foreman, Danville Iron & Steel Co., Danville, Pa. 

Hauser, Victor H., foundry superintendent, Kutztown Foundry & Ma 
chine Co., Kutztown, Pa. ; 

HavusFeELpD, Epwarp B., president, Hausfeld Co., Harrison, GO. 

Hawke, C. E., sales manager, Carborundum Co., Niagara Falls, N. Y. 

Hay, D. R., inspector, Murphy Iron Works, Detroit. 

HAYBURN, MARTIN F., superintendent, Connecticut Electric Steel Co., 
Hartford, Conn. 

Hayes, R. W. E.,; general manager, Hayes Pump & Planter Co., Galva. 
Ifl 


Hayes, S. W., assistant superintendent, American Metallurgical Corp.. 
Philadelphia. 

Hays. G. O., advertising representative, Penton Publishing Co., New 
York. 

Hays, M. J., superintendent, U. S.- Cast Iron Pipe & Foundry Co. 
Bessemer, Ala. 

Heatinc, F. J., foundry foreman, Westinghouse Electric & Mfg. Co., 
Essington, Pa. 

Heer, Joan D., factory superintendent, Long & Allstatter Co., Hamil- 
ton, O. 

HEINEMANN, WaALTER, chief ore clerk, Columbia Steel Cc., San Fran- 
cisco. 
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Henperson, J. S., engineer, Lidgerwood Mfg. Co., Newark, mM. J. 

Henpri, R. J., foreman, S. H. Barnum, New Haven, Conn. 

Hensuaw, J. O., proprietor, Boston. 

Heppner, W. L., general superintendent, Crescent Foundry Co., Roch- 
ester, N. Y. 

HereMAN, FRANK, salesman, Pilling & Crane, Philadelphia. 

HERMANSON, THEODORE N., manager carpenter works, Worthington 
Pump & Machinery Corp., Pittsburgh. 

HersHey, A. J., secretary, Cooper Mig. Co., York, Pa. 

Hetzer, Wut.iaM, secretary and treasurer, Davenport Machine & 
Foundry Co., Davenport, Ia. 

Hetzier, Georce A., treasurer, North West Foundries, Rochester, N. Y. 

Heywoop, C. F., superintendent, McCord & Co., Chicago. 

Hiszens, T. A., sales manager, Stevenson Co., Wellsville, O. 

Hisps, JosepH S., assistant general manager, J. W. Paxson & Co, 
Philadelphia. 

HitprBraNnpb, J. M., salesman, S. Obermayer Co., New York. 

Hutt, JoHN, the Hill-Brunner Foundry Supply Co., Cincinnati. 

Hiver, Frep L., chemist, York Mfg. Co., York, Pa. 

Hituiarp, Henry F., foreman, Essex Foundry, Newark, N. J. 

Hirst, Roy W., sales engineer, Shepard Electric Crane & Hoist Co., 
New York. 

HirsHHEIMER, L. C., secretary, LaCrosse Plow Co., LaCrosse, Wis. 

Hisey, H. W., Cleveland Osborn Mfg. Co., Cleveland. 

Hoar, JoHN H., salesman, E. J. Woodison Co., Detroit. 

Hocucesanc, C. E., foundry foreman, American Saw Mill Machinery 
Co., Hackettstown, N. J. 

Hockin, A. H., superintendent, Taylor Forbes Co., Ltd., Guelph, Ont. 

HoeRNKE, WiLLAM, foundry superintendent, the Stowell Co., Sout 
Milwaukee. 

HorrHIM, JOHN, works manager, American Brake Shoe & Foundry 
Co., New York. 

HorrMan, L. G., works manager, Alberger Pump & Condenser Co., 
Newburgh, N. Y. 

HorrMAN, Pau, foreman, Flockhart Foundry Co., Newark, N. J. 

HorrMAN, R. S., salesman, E. J. Woodison Co., Detroit. 

Hocan, T. F., Whitehead Bros. Co., New York. 

Hotpinc, R. S., salesman, Brown & Sharpe Mfg. Co., Providence, R. I. 

Ho.Fe.per, JoserH G., superintendent, Gurney Heating Mfg. Co., Fram- 
ingham, Mass. 

Hotiins, C. H., Black Products Co., Chicago. 

Hotiister, J. M., foundry superintendent, General Electric Co., Schen- 
ectady, N. Y. 

Hoiijes, E., salesman, William Sellers & Co., Inc., Philadelphia. 

Hoimes, F. M., vice president, North & Judd Mfg. Co., New Britain, 
Conn. 

— Georce R., foreman, Westinghouse Air Brake Co., Wilmerding. 

™ 

Hoimes, R. E., assistant works manager, American Engineering Co., 
Philadelphia. 

HOLMGREEN, GeEorGe C., vice president, Alamo Iron Works, San An- 
tonio, Tex. 

HoLoHan, Micuaet R., foreman, Wheeler Condenser & Engine Co., 
Cartaret, N. J. 

Hotton, P. H., assistant plant engineer, William Wharton Co., Inc 
Easton, Pa. 

HALYBURTON, engineer, American Car & Foundry Co., Berwick, Pa. 
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HoMMLER, Epwarp, general foreman, Westinghouse Electric & Mfg. ce. 
Trafford, Pa. 

Hopkins, BENTON, advertising manager, the Austin Co., Cleveland. 

Hopkins, C. F., works manager, the Ajax Metal Co., Philadelphia. 

Horr, R. J., works manager, Pratt & Letchworth Co., Ltd., Brantford. 
Ont. 

Horton, P. S., president, Wilmington Casting Co., Wilmington, O. 

Hoster, Louis, Jr., Bessemer Foundry & Machine Co., Bessemer, Ala. 

Hovupt, Isaac H,, salesman, J. W. Paxson Co., Philadelphia. 

Houser, A. C., general foreman, Buckeye Steel Castings Co., Colum- 
bus, O. 

Howe tt, Atrrep E., superintendent of manufactures, Phillips & Buttdorff 
Mfg. Co., Nashville, Tenn. 

Howe ts, E. H., master mechanic, Bethlehem Steel Co., Steelton, Pa. 

Howes, G. W., general superintendent, Beckwith Co., Dowagiac, Mich. 

How ey, JAmMes, American Metallurgical Corp., Philadelphia. 

Hoyer, Harry L., mechanical engineer, Temple Malleable Iron & Steel 
‘o., Temple, Pa. . 

Husearp, S. W., resident manager, Rogers, Brown & Co., Cleveland. 

Huser, E. T., assistant superintendent, Goulds Mfg. Co., Seneca Falis, 
eA 

ae A. C., secretary, Centre Foundry & Machine Co., Wheeling, 

he 

Hu icky, Georce, foreman, .«Abendroth Bros., Port Chester, N. Y. 

Hutt, D. R., American Brass Co., Waterbury, Conn. 

Hutt, Foster J., engineer, Pangborn Corp., Hagerstown, Md. 

Hunt, ArtHur P., George F. Pettinos, Philadelphia. 

Hurisut, E. G., general manager, Eastern Malleable Iron Co., New 
Britain, Conn. 


IpEN, V. Gitmore, The Foundry, New York. 

IERLEN, F. A., superintendent, American Clay Machinery Co., Wil- 
loughby, O. : 

Impey, H. W., salesman, Tabor Mfg. Co., Philadelphia. 

Isaac, WILLIAM T., vice president, Gurney Heater Mfg. Co., Boston. 

Isaacson, W., buyer and salesman, S. Birkenstein & Sons, Inc., Chicago 


Jackson, E. E., factory engineer, General Railway Signal Co., Roches- 
ter, N. Y. 

Jackson, Joun S., salesman, Shepard Electric Crane & Hoist Co., Phil- 
adelphia. 

Jacoz, Epwarp D., sales engineer, Cleveland Osborn Mfg. Co., Cleveland. 

Jacoss, S. H., vice president, Fanner Mfg. Co., Cleveland. 

Jamerson, C. H., vice president, Bayonne Steel Casting Co., Bayonne, 
N. J. 

James, Grorce H., pattern superintendent, American Engincering Co., 
Philadelphia. 

James, H. A., general foreman, General Electric Co., Erie, Pa. 

Janssen, W. A., assistant vice president, American Steel Foundries, 
Chicago. 

Jennincs, W., foreman, Kennedy Foundry Co., Baltimore. 

Jernstrom, C. J., superintendent, Bayonne Steel Castings Co., Bayonne, | 


Joss, a L., general superintendent, Canada Iron Foundries, Montreal. 
Jounson, C. E., president, Piston Ring Co., Muskegon, Mich. 
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Jounson, CuHares S., representative, New Haven Sand Blast Co., New 
Haven, Conn. 

Jounson, J. Hersert, assistant sales manager, Norton Co., Worcester, 
Mass. 

JoHnson, Oscar A., plant engineer, American Engineering Co., Phila- 
delphia. 

JonHnson, WILLIAM N., superintendent, Philadelphia Roll & Machine Co., 
Philadelphia. 

Jounston, E. D., president, P. H. & F. M. Roots Co., Connersville, Ind. 

Jounston, ]. H., treasurer, Taylor-Wilson Mig. Co., Pittsburgh. 

Jounston, S. T., vice president, The S. Obermayer Co., Chicago. 

Jounston, W. S., foundry foreman, Pittsburgh Valve & Fittings Co., 
Barberton, O. 

Jones, A. A., works manager, International Harvester Co., Chicago. 

Jones, A. H., works superintendent, American Woodworking Machinery 
Co., Rochester, N. Y. 

Jones, D. J., superintendent of foundry, Barnett Foundry & Machine 
Co., Newark. N. | 

Jones, EpMonp, iron foundry foreman, Fairbanks Valve Co., Bingham- 
ton, N. Y. 

Jones, FRANKLIN S., foreman, Worthington Pump & Machine Corp., 
Holyoke, Mass. 

Jones, G. B., foundry foreman, Continental Gin Co., Atlanta, Ga. 

Jones, Jesse L., metallurgist, Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Jones, W. G., vice president and general manager, W. A. Jones Foundry 
& Machine Co., Chicago. 

JorDAN, JAMES, Chas. C. Kawin Co., Chicago. 

Jorpan, R. F., Boston manager, Sterling Wheelbarrow Co., Milwaukee. 

Joyce, Watter J., foundry foreman, Hunt-Spiller Mfg. Corp., Boston. 

Jupson, L. C., engineer, Acheson Graphite Co., Niagara Falls, N. Y. 

Jurack, CuHartes C., general manager, Charles Jurack Pattern Works, 
Milwaukee. 


KaeE.in, F. T., chief engineer, Shawinigan Electro Metals Co., Montreal. 

Kaun, BertTrAM B., works manager, Estate Stove Co., Hamilton, O. 

KaINnE, WALTER F., president, T. P. Kelly & Co., Inc., New York. 

Kann, G. H., president, Pittsburgh Crushed Steel Co., Pittsburgh. 

Kann, R. S., sales agent, Pittsburgh Crushed Steel Co., Pittsburgh. 

KARAPETOFF, VLADIMIR, professor of electric engineering, Cornell uni- 
versity, Ithaca, N. Y. 

KarLiner, H. C., superintendent foundry, Bonney Floyd Co., Columbus, O. 

KAUFFMAN, STANLEY, metallurgist, The Bonney Floyd Co., Columbus, O. 

KAUFFMAN, THEODORE, president, The S. Obermayer Co., Chicago. 

Kaveny, THOMAS, president, Herman Pneumatic Machinery Co., Pitts- 
burgh. 

KavENEY, J. J., foreman, brass foundry, Chapman Valve Co., Spring- 
field, Mass. 

Kaye, E., director, Federal Foundry Supply Co., Cleveland. 

Kenore, JAMES E., foreman, Hunt-Spiller Mfg. Corp., Boston. 

Ketier, C. H., salesman, Bullard Machine Tool Co., Bridgeport, Conn. 
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Ketter, H. D.,, plant manager, Homer Furnace Co., Homer, Mich. 

Ketter, Joun F., foundry superintendent, Homer Furnace Co., Homer, 
Mich. 

Ketter, J. M., manager foundries, American Car & Foundry Co., St. 
Louis. 

Ketitey, Henry D., district manager, Metal & Thermit Corp., Pittsburgh. 

Keey, Joun T., salesman, Whitehead Bros., New York. 

KELLY, A. E., salesman, Debevoise-Anderson Co., New York. 

Ketty, E. M., purchasing agent, Philadelphia Roll & Machine Co., Phil- 
adelphia. 

Ketty, Joun M., superintendent, Kelly-Cohen Foundry Co., Canton, O. 

Ketty, Patrick, foreman, Utica Heater Co., Utica, N. Y. 

Ketiy, R. M., foundry superintendent, Frick Co., Waynesboro, Pa. 

Ketty, W. H., general manager, The Kelly-Cohen Foundry Co., Can- 
ton, O. 

KennepDy, A. J., president, Sandy Hill Iron & Brass Works, Hudson 
Falls, N. Y. , 

KENNEpy, J. C., manager, Kennedy Valve Mfg. Co., Elmira, N. J. 

KENNEDY, JosEPH P., president, Kennedy Foundry Co., Baltimore. 

KENNEDY, Matt, superintendent steel department, William Kennedy & 
Sons Co., Ltd., Owen Sound, Ont. 

KENNEDY, P. J., general superintendent, Kennedy Foundry Co., Baltimore. 

KENNERY, Martin H., foundry superintendent, North & Judd, New 
Britain, Conn. 

Ker, C. S., salesman, Hickman-Williams Co., Philadelphia. 

KERN, J. T., proprietor, Durham Foundry & Machine Works, Durham, 

Kern, R. B., Link Belt Co., Philadelphia. 

Kerwin, H. E., salesman, Carborundum Co., Chicago 

KesHain, H. G., metallurgist, Waterbury Mfg. Co., Waterbury, Conn. 

KetNeEr, Paut D., labor foreman, Temple Iron & Steel Co., Temple, Pa. 

KEUTHAN, C. F., manager, Miami Cycle & Mfg. Co., Middletown, O. 

Kierer, R. E., salesman, Cleveland Osborn Mfg. Co., Cleveland. 

KILPATRICK, ALBERT, president, A. Kilpatrick Sons Foundry, St. Louis. 

KILPATRICK, ALEX, secretary and treasurer, A. Kilpatrick & Sons Co., 
St. Louis. 

— H. A., vice president, Quigley Furnace Specialties Co., New 

ork. 

Kiney, J. A., Carborundum Co., Niagara Falls, N. Y. 

Krncstey, A. A., assistant superintendent, Eastern Malleable Iron Co., 
New Britain, Conn. 

KinnE, J. S., treasurer, Riverside Steel Casting Co., Newark, N. J. 

KINSELL, W. L., superintendent forge and machine department, West- 
inghouse Electric & Mfg. Co., Lester, Pa. 

Kirk, Dr. Enwarp, Philadelphia. 

KirscHE, WILLIAM R., foreman, Fletcher Works, Philadelphia. 

KittLe, J. M., assistant manager and superintendent, Ohio Malleable 
Iron Co., Columbus, O. 

Kuen, J. B., J. B. Klein Iron & Foundry Co., Oklahoma City, Okla. 

Kern, Perer G., foreman, Acme Palmers & DeMooy Foundry Co., 
Cleveland. 

KLENRING, CHARLES W., assistant works manager, Camden Iron Works, 
Camden, N. J. 

Kurnck, F. E., mechanical engineer and metallurgist, H. Mueller Mfg. 
Co., Decatur, Ill. 

Kune, G. P., foreman, Vulcan Works, Wilkes-Barre,’ Pa, 
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Kine, J. F., Cresson Morris Co., Philadelphia. 
Kune, Lewis T., Alpena Industrial Works, Alpena, Mich. 


Kiockars, CHARLES O., superintendent, Essex Foundry, Newark, N. J. 


Kious, F. A., assistant manufacturing superintendent, Ohio Brass Co., 
Mansfield, O. 

Kiooz, E. E., vice president and general manager, Portage Silica Co., 
Youngstown, O. 

Knarp, J. F., foundry superintendent, Stockton Pipe & Fittings Co., 
Birmingham, Ala. 

Knapp, NorMAN G., manager, Gray Foundry, Inc., Poultney, Vt. 

iXNaTT, WILLIAM S., superintendent, Eastern Malleable Iron Co., Troy, 


Kwaur, Georcre K., chief engineer, Camden Iron Works, Camden, N. J. 

Knositock, JoHN C., dry sand foreman, Warren Foundry & Machine 
Co., Phillipsburg, N. J 

KNowLton, C. F., superintendent, Westinghouse Electric & Mfg. Co., 
Cleveland. 

Kocu, ArtHur H., pattern foreman, Massey Harris Harvester Co.. 
Batavia, N. Y. 

Kocu, C. S., president, Fort Pitt Steel Castings Co., McKeesport, Pa. 

Kocu, Grorce B., chemist and metallurgist, Pennsylvania Railroad Co., 
Altoona, Pa. 

Kocu, R. C., district sales engineer, Pangborn Corp., Hagerstown, Md. 

KoePkE, JOHN, foundry superintendent, Traylor Engineering & Mfg. Co., 
Allentown, Pa. 

Koun te, Georce J. G., assistant purchasing agent, David Lupton’s Sons 
Co., Philadelphia. 

Kopren, A., sales manager, Christopher & Simpson, St. Louis. 

KraMEr, GeorGe H., president, Kramer Bros. Foundry.Co., Dayton, O. 

Kranz, Frep A., Lycoming Foundry & Machine Co., Williamsport, Pa. 

Krauss, F. V., president, Portsmouth Stove & Range Co., Portsmouth, 
O. 

Kremer, I. F., salesman, J. W. Paxson Co., Philadelphia. 

KREULEN, W., foundryman, C. C. Kawin Co., Chicago. 

KREUTZBERG, E. C., associate editor, The /ron Trade Review, New York 

Kritt, A. R., foreman, New Jersey Zinc Co., Palmerion, Pa. 

Krorr, C., general foreman, The Bettendorf Co., Bettendorf, Iowa. 

KRUEGER, M., president, San Antonio Machine & Supply Co., San An- 
tonio, Tex. 

Krupp, 8 A., purchasing agent, Landis Tool Co., Waynesboro, Pa. 

Krupp, L. A., superintendent, Buciceve ‘Traction Ditcher Co, Findlay, O. 

KvuEBLER, WILLIAM, chemist, Westinghouse Electric & Mfg. Co., Essing- 
ton, Pa. 

Knuuns, R. W., superinterdent, Kuhns Bros., Davton, O. 

KusMMERER, SAMUEL F-., foundry salesman, Cresson Morris Co, Phila- 
delphia. 

Kuntz, Georce Ji., foundry superintendent, Sieacy Schmidt Co., York, 
rk 

KurTEE, JoHN F., foreman. Kennedy Foundry, Baltimore, Md. 

Kyten, E. A., assistant foundry foreman, Pusey & Jones Co., Wilming- 
ton, Del. 
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Lacy, JosePH J., president, James J. Lacy Co., Baltimore, Md. 

Lakin, J. W., foundry superintendent, Fisher Body Corp., Detroit. 

Lamsert, E. J., foundry manager, E. C. Stearns Co., Syracuse, N. Y. 

LamBKIN, G. H., salesman, Sterling Wheelbarrow Co., Milwaukee. 

Lammers, F. W., secretary-treasurer, Cincinnati Steel Castings Co., Cin- 
cinnati. 

LanpcraF, E. C., superintendent, Liberty Foundries Co., Rockford, Ill. 

LanpspowneE, D. P., vice president and secretary, West Steel Casting 
Co., Cleveland. 

Lane, G. H., York Mfg. Co., York, Pa. 

LANE, H. M., president, H. M. Lane Co., Detroit. 

Larcston, W. J., local superintendent, Canada Iron Foundries, Three 
Rivers, Que. 

LassEN, C., Smidth-Lewis Foundry, Inc., Elizabeth, N. J. 

Laucks, J. H., foundry superintendent, S. J. Creswell Iron Works, Phil- 
adelphia. 

Law, B. N., Chicago district manager, Air Reduction Sales Co., New 
York. ‘ 

Lawtor, J. J., superintendent, Union Foundry Co., Pittsburgh. 

Laws, H. M., assistant foundry superintendent, Eastern -Malleable Iron 
Co., Wilmington, Del. 

Lawton, L. H., general manager, Jonathan Bartley Crucible Co., Tren- 
ton, N. J. 

Lawton, Lewis, Sr., Jonathan Bartley Crucible Co., Trenton, N. J. 

Laycock, R. M., American Foundry Equipment Co., New York. 

LawrENCE, E. T., mechanic, American Foundry Equipment Co., New 
York. 

Lege, M. W., secretary. Frank D. Chase, Inc., Chicago. 

LEISHMAN, J. A., superintendent, Continental Heater Corp., Dunkirk, 


‘ 


LELL, CHARLES, assistant superintendent, Hempfield Foundry Co., Greens- 
burg, Pa. 

Lent, Tuomas K., foundry superintendent, W. M. Crane Co., New 
York. : 

LepHart, R. P., vice president and general manager, Richniond Struc- 
tural Steel Co., Richmond, Va. 

LesH, I. B., general superintendent, Railway Materials Co., Toledo, O. 

Levine, A. H., sales manager, David Lupton Co., Philadelphia. 

Lewey, G. L., manager steel wheel department, West Steel Casting Co., 
Cleveland. 

Lewis, E. S., salesman, Tabor Mfg. Co., Philadelphia. 

Lewis, T. W., Smidth-Lewis Foundry, Inc., Elizabeth, N. J. 

Lewis, W., president, Tabor Mfg. Co., Philadelphia. 

LieptkE, H. F., designing engineer, Pangborn Corp., Hagerstown, Md. 

LityGREEN, F. G., superintendent, American Hoist & Derrick Co., St. 


Lino, H. A., foreman, General Electric Co., Pittsfield, Mass. 

Linpsay, Jr, A. H., foundry foreman, Hunt-Spiller Mfg. Corp., Bos- 
ton. 

Linpsay, G. I., president, American Gum Products Co., New York. 

LINDSEY, WILLIAM, superintendent, Vibrating Machinery Co., Chicago. 

LinpstroM, R. L., metallurgist, Canadian Steel Foundry, Montreal, Que. 

Link, A. P., Hauck Mfg. Co., Brooklyn N. Y 

Linx A. W. Bay View Foundry Co. Sandusky, O. 

Link, O. P., superintendent, Bay View Foundry Co., Sandusky, O. 

— E. E., president, National Cast Iron Pipe Co., Birmingham, 

a. 
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LirreEtL, J., general foreman, Warren Foundry & Machine Co., Phillips- 
burg, N. J. 

Litrtte, J. H., sales agent, General Electric Co., Philadelphia. 

LittLe, J. W., superintendent foundry, Landis Tool Co., Waynesboro, 
Pa: 

Livan, H. B., superintendent of foundries, Cadillac Motor Car Co., 
Detroit. 

Livercoop, C. L., order clerk, Union Mfg. Co., Boyertown, Pa. 

Locke. J. H., assistant to general manager, Commonwealth Steel Co., 
St. Louis. 

Lonce, W. J., vice president, Lodge Mfg. Co., S. Pittsburgh, Tenn. 

Loeuinc, H. L.. Temple Malleable Iron & Steel Co., Temple, Pa. 

Locan, D. K., mechanician, American Foundry Equipment Co., New 
York. 

LONDENSLAGER, ©. E., foreman, Bethlehem Steel Co., Steelton, Pa. 

Lone, D. P., general superintendent, Long & Allstatter Co., Hamilton, O. 

Lone, G. A. T., expert foundryman, Pickands, Brown & Co., Chicago. 

LoncAKER, E. S., Temple Malleable Iron & Steel Co., Temple, Pa. 

Lorn, E. E., inspection engineer, Sargent & Co., New Haven, Conn. 

Lorenz, A. W., chief chemist, Bucyrus Co., South Milwaukee, Wis. 

LoutreL, L. F., department manager, Fairbanks Morse & Co., New 
York. 

Lowe, A. R., eastern United States manager, MacLean Publishing Co., 
Toronto, Ont. 

LowriE, M. M., engineer, W. W. Sly Mfg. Co., Cleveland. 

Lucas, J., foundry superintendent, Lewis Foundry & Machine Co., 
Groveton, Pa. 

LuetHJOHN, F. J.. foundry foreman, Walworth Run Foundry Co., 
Cleveland 

LUNDBERG, CHARLES, Philadelphia manager, The Jron Age, Philadelphia. 

Lyncu, D. M., foundry superintendent, Saco-Lowell Shop, Boston. 

Lynoe, D. R., purchasing agent, United Iron Works, Inc., Kansas City, 
Mo. 

LytLe, W. C., sales engineer, Pangborn Corp., Hagerstown, Md. 


McApams, JoHN, foreman, Pusey & Jones Co., Wilmington, Del. 

McANALLY, JAMES, superintendent of foundry, Bethlehem Steel Co, 
Sparrows Point, Md. 

McArtuur, C. E., superintendent, Greenlee Foundry Co., Chicago. 

McAvirty, G. C., manager, T. McAvity & Sons, Ltd., St. John, N. B. 

McCartTeE, ALEXANDER, foundry superintendent, E. & T. Fairbanks Co., 
St. Johnsbury, Vt. 

McCarty, J. G., sales representative, Metal & Thermit Corp., New 
York. 

McCautay, L. G., manager, Fairbanks Co., Binghamton, N. Y. 

McCtave, W. R., secretary, McClave Brooks Co., Scranton, Pa. 

McCieary, J. L., purchasing agent, Frick Co., Waynesboro, Pa. 

McCreary, JoHN C., foundry foreman, Frick Co., Waynesboro, Pa. 

McCuure, S. E., salesman, Ajax Metal Co., Philadelphia. 

McCormick, J. S., president, J. S. McCormick Co., Pittsburgh. 

McCuttocn, Leon, chemist, Westinghouse Electric & Mfg. Co., East 
Pittsburgh. 

McCuttoucH, W. L., superintendent, W. L. McCullough Co., Ypsilanti, 
Mich. 
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McDevitt, J. J., salesman, S. Obermayer Co., Milwaukee. 

McDonatp, P., foundry foreman, Fanner Mfg. Co., Cleveland. 

McFapyeENn, J. J., superintendent, Galt Malleable Iron Co., Galt, Ont. 

McG.ynn, J. B., superintendent, West Steel Casting Co., Cleveland. 

McGreepy, R. H., sales manager, Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

McGraw, M. L., superintendent, Gray Foundry, Inc., Poultney, Vt. 

McGrecor, F., foreman, American Stee! Foundry Co., Chester, Pa. 

McIntosH, J. W., foundry superintendent, A. P. Smith Co., East Or- 
ange, N. J. 

McKee, W. N., works manager, Aluminum Castings Co., Cleveland. 

McKetvey, J. E., president, American Wood Working Machinery Co.., 
Rochester, N. Y. 

McKinney, W. S., salesman, Westinghouse Electric Mfg. Co., Pitts- 
burgh. 

McKinnon, H. L., C. O. Bartlett & Snow Co., Cleveland. 

— J., foundry manager, MeKinnon Industries, St. Catharines, 

nt. 

McLarn, D., president and manager, Mclain’s System, Inc., Milwaukee. 

McMaroney, L., Darling Valve & Mfg. Co., Williamsport, Pa. 

McNamara, A. P., superintendent, Albany Foundry Co., Albany, N. Y. 

McNamara, J. J., foreman, Hunt-Spiller Mfg. Corp., Boston. 

McNamara, P. J., proprietor, McNamara Koster Foundry Co., Indian- 
apolis, Ind. 

McPappen, T. H., secretary, Quigley Furnace Specialties Co.. New York. 

McVIKER, THomas P., manager, Young Bros. Co., Detroit. 

McWant, H. E., assistant to president, Lynchburg Foundry Co., Lynch- 
burg, Va. 

McWaneE, L. H., president, Lynchburg Foundry Co., Lynchburg, Va. 

Marr, W. C., Westinghouse Electric & Mfg. Co., Essington, Pa. 

MacCartney,' J. T., foundry foreman, Lehigh Valley Coal Co., Drifton, 
Pa. 

MacDonatp, D. H., works manager, Wickes Brothers, Saginaw, Mich. 

MacDona.p, Rosert, Bethlehem Steel Co., Bethlehem, Pa. 

MacDona.p, W. T., purchasing agent, Fletcher Works, Philadelphia. 

MacDonoucu, P. T., treasurer, L. W. Pond Machine & Foundry Co., 
Worcester, Mass. 

MacDouca.tt, A., New York manager, Ajax Metal Co., Philadelphia. 

MacGrecor, W., manager plant, Timken-Detroit Axle Co., Canton, O 

Macuov, A. B., pattern superintendent, Aluminum Castings Co., De- 
troit. 

MacIntosH, D., foundry superintendent, Louis Sacks, Inc., Newark, 
nN. J. 

MacIntosH, WiLiam G., superintendent, M. W. Kellogg Co.,- Jersey 
Cus... J, 

MacLeay, W. B., electric furnace melter, Sullivan Machinery Co, 
Claremont, N. H. 

Macon, W. W., managing editor, The Jron Age, New York. 

MacPuHerran, R. S., chemist, Allis Chalmers Mfg. Co., Milwaukee. 

Macaroo., H. C., foreman, Landers, Frary & Clark, New Britain, Conn. 

Macitt, C. E., engineering head, Aluminum Castings Co., Buffalo. 

Macunson, A. V., salesman, Davenport Machine & Foundry Co., Dav- 
enport, Iowa. 

Mauer, |. J., foundry foreman, Chattanooga Implement Co., Chatta- 
nooga, Tenn. 
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Manon, J. L., superintendent of foundries, American Car & Foundry 
Co., Detroit. ; 

Matcotm, Tuomas, president, Riverside Steel Casting Co., Newark, 
a 8 

Mauer, R. C., sales engineer, Whiting Foundry Equipment Co., Har- 
vey, Ill. 

Matong, T. E., secretary, J. S. McCormick Co., Pittsburgh. 

MANN, ALEXANDER, cost accountant, Cleveland-Osborn Mfg. Co., Cleve- 
land. 

Mann, Ira, foundry superintendent, Novo Engine Co., Lansing, Mich. 

Mannine, R. E., salesman, Cleveland Pneumatic Tool Co., Cleveland. 

MARGERUM, CHARLES, manager, The Connecticut Electric Steel Co., Inc., 
Hartford, Conn. 

Marspen, F. W., pattern shop superintendent, Goodman Mfg. Co., 
Chicago. 

Marso, L. W., sales engineer, Quigley Furnace Specialties Co., New 
York. 

Martens, H., “foundry clerk, Pusey & Jones Co., Wilmington, Del. 

Martin, D. J., salesman, Tabor Mfg. Co., Philadelphia. 

MartIN, H., foreman, Flockhart Foundry Co., Newark, N. J. 

Martins, H., president, Enterprise Foundry Co., San Francisco. 

Martz, I. L. B., salesman, American Car & Foundry Co., Berwick, Pa. 

Mason, O. W., Hickman, Williams & Co., Philadelphia. 

Maston, R. T., advertising manager, American Wood Working Ma- 
chinery Co., Rochester, N. Y. 

MatcuHett, S. J., superintendent of inspectors, Bonney Floyd Co., Col- 
umbus, O. 

Matuer, A. J., foundry superintendent, Walworth Mfg. Co., Kewanee, 
Til. 

MatHer, G. C., service man, Oxweld Acetylene Co., Newark, N. J. 

MatHews, A. J., assistant superintendent, Standard Steel Castings Co., 
Cleveland. 

Mattuews, C. D., general manager, Camden Iron Works, Camden, N. J. 

MatrHews, F. L., president and treasurer, Waller Hardware & Foundry 
Co., Horseheads, N. Y. 

MatTtrHew. H. T., Quigley Furnace Specialties Co., New York. 

Matts, C. H., brass foundry superintendent, Goodman Mfg. Co., 
Chicago. 

Mauruorr, P. A. L., supervising sales engineer, Oxweld Acetylene Co. 
Newark, N. J. 

Maxon, W. L., New Jersey Zinc Co., Palmerton, Pa. 

Maxwet., H. W., superintendent, Maxwells, Ltd., St. Marys, Ont. 

MayBaNnk. W., salesman, The E. J. Woodison Co., Detroit. 

Maywarp, C. D., secretary-treasurer, Buckeye Traction Ditcher Co., 
Findlay, O. 

Meap, Epwarp A., salesman, The E. J. Woodison Co., South Boston, 
Mass. 

MEaneR, J. B., foreman, Cyclops Foundry Co., Pittsburgh. 

MeEANLEY, M. B., secretary and treasurer, Jones Hollow Ware Co., 
Baltimore. 

Meeks, F. E., district manager, Shepard Electric Crane & Hoist Co., 
Pittsburgh. 

Metster, W. F., general manager, Patten Bros. Co., Marietta, O. 

MELton, JAMES A., engineer, American Engineering Co., Philadelphia 

MENEFEE, C. M., president, Menefee Foundry Co., Fort Wayne, Ind. 

Meren, T. P., foreman, Kennett Foundry & Machine Co., Kennett 
Square, Pa. 
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MERKEL, A. W., superintendent, Continental Gin Co., Atlanta, Ga. 

MerkeL, H. Hays, salesman, Treadwell Engineering Co., Easton, Pa. 

Merkxt, O. L., engineer, Westinghouse, Church, Kerr Co., New York. 

MerrILL, ALDEN, chemist, American Brass Co., Waterbury, Conn. 

MERRIMAN, M. W., manager, Madison Foundry Co., Cleveland. 

MERRIMAN, T. C., metallurgist, Winchester Repeating Arms Co., New 
Haven, Conn. 

Merry,.A. F., mechanical superintendent, General Electric Co., Erie, Pa. 

Merwin, J. C., Chain Belt Co., Milwaukee. 

Messincer, C. R., vice president and general manager, Sivyer Steel 
Casting Co., Milwaukee. 

Merca_r, E. C., president, Westmoreland Malleable Iron Co., Westmore- 
land, s 

Meyer, ALBERT, superintendent, Abram Cox Stove Co., Philadelphia. 

Meyer, ApotPpH, foreman, Sweet & Doyle Foundry & Machine Co., 
Green Island, N. Y. 

Meyer, L. R., foundry superintendent, ‘Inter-State Car Co., Indian- 
apolis, Ind. 

Meyer, P. A., salesman, General Electric Co., Philadelphia‘ 

Mitter, A. C., American Abrasive Metals Co., Irvington, N. J. 

Miiier, A. H., pattern foreman, American Abrasive Metals Co., New 
York. 

MILLLER, ALFRED, Whitehead Bros., New York. 

Miter, C. C., Dodge Bros., Detroit. 

Mitter, C. F., foundry superintendent, Universal Winding Co., Provi- 
dence, R. I. 

Miter, C. L., auditor, J. W. Paxson Co., Philadelphia. 

Mitter, E. E., vice president, Basic Mineral Co., Pittsburgh. 

Miter, E. P., general manager, Lennox Furnace Co., Marshalltown, 
Iowa. 

Miter, E. T., executive secretary, Chicago Foundrymen’s association 
Chicago. 

Mitter, F. J., engineer, Darling Valve & Mfg. Co., Williamsport, Pa. 

Mitier, H. H., salesman, Quigley Furnace Specialties Co., New York. 

Mutter, J. D., mechanical engineer, Bond Foundry & Machine Co., Man- 
heim, Pa. 

Miter, J. G., western representative, Ajax Metal Co., Philadelphia. 

Miter, I. H., superintendent, Grey Iron Casting Co., Mt. Joy, Pa. 

Miter, Paut H., cost clerk, Union Mfg. Co., Boyertown, Pa. 

Miter, W. W., vice president, International Molding Machine Co.. 
Chicago. 

Mr1urKken, N. C., factory engineer and chemist, Moline Malleable Iron 
Co., Poughkeepsie, N. Y. 

Mitts, CHARLEs, consulting engineer, Saco-Lowell Shop, Boston. 

Mus, G. P., sales agent, General Electric Co., Philadelphia. 

-o R. C., works manager, Manufacturers Foundry Co., Waterbury 
onn. 

MILNE, ALEXANDER, erecting engineer, Sullivan Machinery Co., Chicago. 

Minor, THomas W., president, Kline Hardware Co., Allentown, Pa. 

Minicu, V. E., president, American Foundry Equipment Co., New York. 

Minter, W. C., district manager, Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

MitcHELL, JAMEs, general manager, The Cleveland Co-operative Stove 
Co., Cleveland. 

MITcHELL, S, W., general superintendent, Philadelphia Roll &. Machine 
Co., Philadelphia. 
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Morret1, CHARLES, foreman foundry, Whitin Machine Works, Whitins- 
ville, Mass. we 
Mocensen, O. E., vice president, Smidth-Lewis Foundry, Inc., Eliza- 
beth, N. J. f 

Mour., E. J., assistant to vice president, T. H. Symington Co., Roches- 
ee, IN. X. 

Monr, G. R., J. J. Mohr & Son, Philadelphia. 

Mour., J. Fercuson, salesman, J. J. Mohr & Son, Philadelphia. 

Mo.LpENKE, Dr. RicHarp, Watchung, N. J. 

Motper, H. M., manager, Best Foundry Co., Bedford, O. 

Monroe, ARCHIE, superintendent, Fremont Stove Co., Fremont, O. 

Monroe, JAMEs, engineer, Link Belt Co., Philadelphia 

Monrtressor, B. A., foreman, M. Moody & Sons Co., Terrebonne, Que 

Moopy, Henry, vice president, M. Moody & Sons Co., Terrebonne, Que 

Moore, Frep, foreman, Steacy Schmidt Co., York, Pa. 

Moore, Frep C., general manager, Vermillion Malleable Iron Co., 
Hoopeston, Ill. ; 

Moore, G. W., E. A. Moore Foundry, Reading, Pa. 

Moore, H., superintendent, Atlantic Radiator Co., Huntington, Pa. 

Moore, J. D., vice president, Hauck Mfg. Co., Brooklyn, N. Y. 

Moore, Rosert E, vice president and treasurer, Flockhart Foundry Co., 
Newark, N. J. 

Moore, S. S., Central States representative, MacLean Publishing Co., 
Toronto, Ont. 

Moore, W. H. S., superintendent pattern department, West Steel Cast- 
ing Co., Cleveland. 

MoreHEaD, J. R., advertising manager, Rogers Brown & Co., Cincin- 
nati. 

Morison, S. B., salesman, Rogers Brown & Co., Philadelphia. 

Morse, R. H., chief engineer, W. W. Sly Mfg. Co., Cleveland. 

Mott, A. C., JR., vice president, Abram Cox Stove Co., Cleveland. 

Mout, H. A., Scovill Mfg. Co., Waterbury, Conn. 

Moyer, F. A., chief electrician, Kutztown Foundry & Machine Co., 
Kutztown, Pa. 

Moyer, GEORGE, foundry superintendent, Textile Machine Works, Read- 
ing, Pa. 

Mozaroski, W. F., superintendent, Philadelphia Roll & Machine Co., 
Philadelphia. 

Muvetter, L. W., superintendent foundries, H. Mueller Mfg. Co., De- 
catur, III. 

Murr, Cuartes S., foundry manager, Fletcher Works, Philadelphia. 

Meum, ). O., Canadian representative, F. J. Woodison Co., Detroit. 

Mucrorp, J. W.. superintendent, J. B. Clow & Sons, Newcomerstown, O. 

Mutvey, J. C., foundry superintendent, Sowers Mfg. Co., Buffalo. 

Munn, L. L., secretary, Arcade Mfg. Co., Freeport, Ill. 

Muniz, C., vice president and general manager, Tropenas Converter 
Co., 3rooklyn, N. i : 

MurRAYANNA, T., manager, Tobatta Foundry Co., Tobatta, Fuknoka. 
Japan. 

Mvurpock, J. R., demonstrator, United States Molding Machine Co., 
Cleveland. 

MurpnHy, Martin F., manager order department, American Locomotive 
Co., Schenectady, N. Y. 

oe S. S., superintendent, Marion Malleable Iron Works, Marion, 
nd. 

Murpnuy, Witiiam G., Murphy Foundry Co., Beaver Falls, Pa. 
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Murray, JAMES, superintencent, Gardner General Foundry Co., Gardner, 
Mass. 

Murray, W., United States Radiator Corp., Geneva, N. Y. 

Murray, W. C., metallurgist, Westinghouse Electric & Mfg. Co., Essing- 
ton, Pa. 

Murrir, JAMES. foundry superintendent, United States Radiator Corp., 
Detroit. 

MYLLETT, JOHN, superintendent special foundry, J. B. Clow & Sons, 
Coshocton, O. 


Navert, HerMAN, foundry superintendent, Ridgway Dynamo & Engine 
Co., Ridgway, Pa. 

NEAVE, JOHN P., foundry foreman, Pusey & Jones Co., Wilmington, Del.. 

Nett, B. H., sales manager, Canadian Machinery Corp., Galt, Ont. 

Neus, J. F., vice president, Charles C. Kawin Co., Chicago. 

Nexson, E. H., general works manager, Griscom-Russell Co., Massillon, O. 

Nespitt, Roserr H., sales engineer, Philadelphia Roll & Machinery Co., 
Philadelphia. ; 

New, G. A., engineer, Hauck Mfg. Co., Brooklyn, N. Y. 

NEWBERG. JoSEPH, Bayonne Steel Casting Co., Bayonne, N. J. 

Newsotp, RicHarp S., vice president, R. S. Newbold & Son Co., Nor- 
ristown, Pa. ° 

Newsury, H. H., H. H. Newbury Mig. Co., Monroe, N. Y. 

Newcome, Frep F., New England representative, Pilling & Crane, Phila- 
delphia. 

Newcoms, Roverr E., superintendent, Worthington Pump & Machinery 
Corp., Holyoke, Mass. 

Newe Lt, L. W., treasurer and manager, Wollaston Foundry Co., Quincy, 
Mass. 

Newton, B., engineer, Brown & Sharpe Mig. Co., Providence, R. I. 

NicHoits, D W. F., H. M. Lane Co., Detroit. 

NicHoiis, Witttam H., manager, William H. Nicholls Co., Brooklyn, 
N. Y. 

NicHotson, H. L., works manager, Westinghouse Air Brake Co., Pitts- 
burgh. 

Nicut, J., works superintendent, Moline Plow Co., Poughkeepsie, N. Y. 

NIMAN, M. G., president, National Foundry Co., Brooklyn, N. Y. 

Nirman, WALTER F., gencral manager, Eastern Malleable Iron Co., Troy, 
i. ew : 

NIVELSON, EMiIL, works accountant, Bethlehem Shipbuiiding Corp., Eliza- 
beth, N. J. 

Nout, Ezra, master mechanic, Temple Malleable Iron & Steel Co., 
Temple, Pa. 

Noonax, Vicror T., director of safety, Bethlehem Shipbuilding Corp., 
Quincy, Mass. 

Norman, R. B., salesman, Cleveland Pneumatic Tool Co., Cleveland. 

Norris, JAmes K., Utica Heater Co., Utica, N. Y. 

Noursr, R. A., vice president and general manager, Stowell Co., S. 
Milwaukee, Wis. 

Nutt. Rosert F., foundry superintendent, Western Machinery Co., Los 
Angeles. 

Nutter, O. E., agent, Newton shop, Saco-Lowell Shops, Boston. 

NuttinG, Eviyau G., president Nutting Truck Co., Fairbault, Minn. 

NuttinG, Water M., Nutting Truck Co., Fairbault, Minn. 
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Oates, E. F., Eastern representative, Young Bros. Co., Detroit. 

Oatman, A. B., engineer, Acheson Graphite Co., Niagara Falls, N. Y. 

OBERHELMAN, WILLIAM, vice president, The Hill & Griffith Co., Birming- 
ham, Ala. 

O’Brien, E. J., superintendent locomotive shops, Vulcan Iron Works, 
Vilkes-Barre, Pa. 

O’Brien, JoHN, foundry superintendent, Goulds Mfg. Co., Seneca Falls, 


O’Brien, M. F., foundry foreman, Yale & Towne Mfg. Co., Stamford, 
Conn. 

O'Brten, T. J., secretary and purchasing agent, Fort Pitt Malleable Iron 
Co., Pittsburgh 

O'Connor, A. J., superintendent, Hunt Spiller Corp., Boston. 

O'Connor, Georce, foundry superintendent, Link Belt Co., Chicago. 

Opett, F. W., foreman, Capital Foundry Co., Hartford, Conn. 

O’Dornett, T. E., foundry foreman, Clearfield Machine Shop, Clear- 
field, Pa. 

OeEFINGER, Frep R., Abendroth Bros., Port Chester, N. Y. 

OcEHtER, Otto C., foundry foreman, Camden Iron Works, Camden, N. J. 

Oets, FrepericK A., general foreman, J. L. Mott Co., Trenton, N. J. 

Oaven, A. Lincotn, Camden Iron Works, Camden, N. J. 

Ocpen, JAMES A., superintendent, J. S. White Co., Pawtucket, R. I. 

Oxp, R. L., foreman, Damascus Bronze Co., Pittsburgh. 

OLpHAM, SAM, George Oldham Son & Co., Philadelphia. 

OLIverR, ANDREW, salesman, E. J. Woodison Co., Toronto, Ont 

Orson, Carl, engineer, Oxweld Acetylene Co., Newark, N. J. 

Otson, JoHN E., foundry manager, Bessemer Gas Engine Co., Grove 
City, Pa. 

Otson, L. W., superintendent, Ohio Brass Co., Mansfield, O. 

O’NEtL, president, Western Foundry Co., Chicago. 

Opp, Louts, secretary, Enterprise Foundry Co., Belleville, II. 

OrscHELL, ArtrHons L., brass foundry superintendent, The Lunken- 
heimer Co., Cincinnati. 

OspornE, W. V., superintendent, Lakeside Malleable Castings Co., 
Racine, Wis. 

OurBACKER, S. H., assistant chief engineer, American Metallurgical 
Corp., Philadelphia. 

Owens, Craube H., foreman, Westinghouse Mfg. Co., Essington, Pa. 


Pace, B. C., foundry superintendent, Fairbanks, Morse & Co., Three 
Rivers, Mich. 

Pace, C. H., superintendent steel department, Malleable Iron Fittings 
Co., Branford, Conn. 

Pace, R. H., foreman patternmaker, Malleable Iron Fittings Co., Bran- 
ford, Conn. 

Pace, Tuomas §S., foundry superintendent, Wheeler Condenser & En- 
gine Co., Carteret, N. J. 

ParnTeR, A. E.. production manager, Bayonne Steel Castings Co., 
Bayonne, N. J. 

PANGBORN, THomas W., president, Pangborn Corp., Hagerstown, Md. 

PANGBORN, JoHN C.,. vice president, Pangborn Corp., Hagerstown, Md. 

PapwortH, H. M., eastern manager, P. H. & F. M. Roots Co., New 
York. 

a CHARLES, machine shop foreman, H. B. Smith Co., Westfield, 
Mass. 
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Parker, C. I., foreman patternmaker, American Hardware Corp., New 
Britain, Conn. 

Parker, Witt1AM H., superintendent, American Steel Foundries, In- 
diana Harbor, Ind. 

Parkison, H. E., metallurgist, William Wharton Jr. Co., Easton, Pa. 

Parks, E. F., general superintendent, Universal Winding Co., Provi- 
dence, R. 

Parsons, W. H., treasurer, Troy Engine & Machine Co., Troy, Pa. 

Passmore, L. A., marine production, The American Engineering Co., 
Philadelphia. 

Paten, P. H., chief of service and maintenance, New Jersey Zinc Co., 
Palmerton, Pa. 

Patrick, Rornert A., secretary, Columbian Bronze Corp., New York. 

Patterson, E. D., engineer, James B. Clow & Sons, Coshocton, O. 

PATTERSON, JOHN A., assistant manager, Sterling Wheelbarrow Co., 
Detroit. 

Patterson, THoMAS E., pattern foreman, National Cash Register Co., 
Dayton, 

Patron, James T., superintendent foundries and pattern shop, Worth- 
ington Pump & Machine Corp., Cincinnati. 

PauLMER, J. Lovet, secretary, Riverside Steel Casting Co., Newark, 
N. J. 

Payne, JAMeEs T., assistant foreman, Hilles & Jones Co., Wilmington, 
Del. ‘ 

PeEaAkF, E. S., superintendent Bonney Floyd Co., Columbus, O. 

Pease, J. D., advertising manager, The Foundry, Cleveland. 

PECK, on T., foundry superintendent, Hilles & Jones Co., Wilming- 
ton, Del. 

PeesLes, C. A., general manager, Stedman Foundry & Machine Shop, 
Aurora, Ind 

PEMBERTON, JOHN, superintendent, General Flectric Co., Lynn, Mass. 

Penver, E. C., assistant superintendent, The West Steel Casting Co., 
Cleveland. 

PENDERGAST, JAMES, foundry superintendent, Sullivan Machinery Co., 
Claremont, i. 34 

PENTON, Joun A., president, Penton Publishing Co., Cleveland. 

PEreMI, Eb., superintendent, W. H. Jackson Co., Brooklyn, N. Y. 

Pert, A. R., engineer, Ohio Brass Co., Mansfield, O. 

Peary, W. B., factory superintendent, Industrial Works, Bay City, 

ich. 

PersoL, Daniet, factory manager, Carbon Steel Castings Co., Lan- 
caster, Pa. 

—o Cart F., production manager, Abendroth Bros., Port Chester, 

Perers, Ricnarp, Jr. representative, Rogers, Brown & Co., Philadelphia. 

enaen, C. C., superintendent, Danville Malleable Iron Co., Danville, 

Peterson, C. J., salesman, S. Obermayer Co., Chicago. 

PETERSON, F. G., superintendent of foundries, Bucyrus Co., So. Mil- 
waukee, Wis. 

Peterson, P. C., foundry superintendent, W. A. Jones Foundry & 
Machine Co., Chicago. 

——— ANDREW N., president, Brooklyn Foundry Co., Brooklyn, 


Pettinos, Grorce F., George F. Pettinos, Philadelphia. 
Pertis, C. D., vice president, American Brake Shoe & Foundry Co., 
New York. 
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Puuirs, S., foundry superintendent, Sharples Separator Co., West 
Chester, Pa. 

Picxop, Gerorce B., assistant superintendent, Malleable Iron Fittings 
Co., Branford, Conn. 

Pipner, A. E., Port Hope Sanitary Co., Port Hope, Ont. 

PitcHers, BENJAMIN G., salesman, Quigley Furnace Specialties Co., 
New York. 

Pirman, A. C., foundry foreman, Cresson Morris Co., Philadelphia. 

Piatt, Everett, cashier, J. W. Paxson Co., Philadelphia. 

Piatt, E. H., salesman, The Tabor Mfg. Co., Philadelphia. 

Pratt, Wittiam K., foreman foundry, Vulcan Iron Works, Wilkes- 
Barre, Pa. 

PotpAuF, JoHN, foreman, Bayonne Steel Castings Co., Bayonne, N. J. 

Portanp, D. L., mechanical engineer, Massey-Harris Harvester Co., 
Batavia, N. Y. 

PortrarD, H. K., sales manager, Bayonne Steel Castings Co., Bayonne, 
nN. J. . 

Pottock, D. L., superintendent, Pratt Engineering & Machine Co., 
Atlanta, Ga. 

Pomeroy, W. D., general manager, Goulds Mfg. Co., Seneca Falls, 
N. Y. 

Ponp, CLARKE P., sales manager, David Lupton’s Sons Co., Philadel- 
phia. 

Poorr, R. L., general foreman, General Railway Signal Co., Rochester, 

Porteous, Rosert M., salesman, Herman Pneumatic Machine Co, 
Pittsburgh. 

Porter, J. W., assistant works manager, American Steel Foundries, 
Chester, Pa. 

Post, MARSHALL, superintendent foundries, Marion Steam Shovel Co., 
Marion, 

Potter, P. J., district sales engineer, Pangborn Corp., Hagerstown, Md. 

PoweEtt, Grorce R., representative, Quigley Furnace Specialties Co., 
New York. 

Price, WitttaAM B., chief chemist and merallurgist, Scovill Mfg. Co., 
Waterbury, Conn. 

PripMorE, Mrs. Henry E., president, Henry E. Pridmore, Inc., Chi- 
cago. 

Pripmore, MarsHatt E., secretary, Henry E. Pridmore, Inc., Chicago. 

ProcHASKA, JAMES S., foundry foreman, Eberhard Mfg. Co., Cleve- 
land. 

Prouse, NorMAN J., superintendent foundry, Massey-Harris Harvester 
Co., Brantford, Ont. 

Pryce, RicHarp, foundry superintendent, Pratt & Cady Co., Inc., Hart- 
ford, Conn. 

Putitum, C. E., Quigley Furnace Specialties Co., Pittsburgh. 

PurNeELL, Louis E., salesman, The Ajax Metal Co., Cleveland. 

Purwin, KLEeMENS, engineer, Federal Foundry Supply Co., Cleveland. 

Putnam, C. H., International Harvester Co., Auburn, N. Y. 

Pyie, C. W., Kennett Foundry & Machine Co., Kennett Square, Pa. 


Queen, R. P., superintendent foundry, Mt. Vernon Car Mfg. Co., Mt. 


Vernon, Ill. 
Quictey, W. S., president, Quigley Furnace Specialties Co., New York. 
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Quinn, J. R., plant manager, Atlantic Radiator Co., Huntingdon, Pa. 

QuInN, Cuester, foreman, Lehigh Valley Coal Co., Drifton, Pa. 

Quinn, F. J., sales agent, Universal Winding Co., Philadelphia. 

QuINN, Frank, foundry foreman, Waterbury Mfg. Co., Waterbury, 
Conn. 

QuitMAN, Apert H., foreman pattern department, Yale & Towne 
Mfg. Co., Stamford, Conn. 


Rauwn, N. M., shop foreman, Kutztown Foundry & Machine Co., Kutz- 
town, Pa. 

RAMSDEN, J. T., engineer, Tabor Mfg. Co., Philadelphia. 

Ranpoit, J. E., eastern representative, Young Bros. Co., Detroit. 

RANKEILLOR, ALEXANDER, superintendent, Saco-Lowell Shop, Bidde- 
ford, Me 

RANKIN, ALEXANDER, foundry superintendent, Mesta Machine Co., 
Pittsburgh. 

RapPHAEL, C. B., salesman, S. Birkenstein & Sons, Inc., Chicago. 

Rapp, S. G. J., engineer, Link Belt Co., Chicago. 

Rasn, E. E., superintendent, Barlow Foundry Co., Newark, N. J. 

RAUSCHENBERG, C., superintendent,. Wheeling Mold & Foundry Co., 
Wheeiing, W. Va. 

Ray, Georce A., foundry superintendent, Taylor & Fenn Co., Hartford, 
Conn. 

RAYBURN, JOHN, superintendent, Cleveland Co-operative Stove Co., 
Cleveland. 

Rayet, W. E., Werner G. Smith Co., Cleveland. 

Reap, O. N., secretary, Read Machinery, Inc., York, Pa. 

Rearpvon, W. J., foundry superintendent, Aluminum Casting Co., Detroit. 

RzsMaAn, H. F., assistant to president, American Engineering Co., 
Philadelphia. 

Reppinc, C. H., editor, Brass World, New York. 

RepincTon, P., foreman, Silver Mfg. Co., Salem, O. 

Reep, J. L., superintendent, Canadian Steel Foundries, Montreal, Que. 

Reep, L. B., vice president, U. S. Silica Co., Chicago. 

Reep, R. B., sales manager, Young Bros., Detroit. 

Rer.inc, G. J., secretary, Illinois Malleable Iron Co., Chicago. 

Reeves, U. C., foreman, Cresson Morris Co., Philadelphia. 

Renper, C. E., vice president and assistant manager, Bowmanville 
Foundry Co., Bowmanville, Ont. 

ReuM, R. H., salesman, J. W. Paxson Co., Philadelphia. 

REICHENSTEIN, ALBERT, Manufacturers’ Foundry Co., Waterbury, Conn. 

ReicuHi, C., secretary and manager, Spring City Foundry Co., Wau- 
kesha, Wis. 

Rei, E. C., vice president, Continental Heater Corp., Dunkirk, N. Y. 

Rein, THomAS L., foundry superintendent, Poughkeepsie Foundry & 
Machine Co., Poughkeepsie, N. Y. 

Reser, A. W., superintendent of foundry, American Car & Foundry 
Co., Buffalo. 

RetsMAN, F. 1, salesman, Quigley Furnace Specialties Co.. New York. 

Remtey, C. J., foundry superintendent, Russell & Co., Massillon, O. 

REPPENHAGEN, J. WILLIAM, American Metallurgical Corp., Philadelphia. 

Reynotps, J. A., treasurer, Kennedy Foundry Co., Baltimore. 

Ruopes, J. B., commander United States navy, United States naval 
ordnance plant, South Charleston, W. Va. 

Rice, J. C., salesman, Carberundum Co., Niagara Falls, N. Y. 
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Ricu, Jr, E. A.. American Foundry Equipment Co., Chicago. 

RicHarns, F. W., assistant treasurer, Columbia Malleable Castings Co.. 
Inc., Columbia, Pa. 

Ricomonp, H. M., manager, Aluminum Castings Co., Bridgeport, Conn. 

Ricuter, E., engineer, G. A. Gray Co., Cincinnati. 

Rippte Jr, H. M., manager, Asbury Graphite Mills, Asbury, N. J. 

RmspaLe, C., master mechanic, International Malleable Iron Works, 
Guelph, Ont. 

Riker, Witt1AmM H. M., general superintendent, Eastern Malleable Iron 
Co., Bridgeport, Conn. 

RInGcLe, Rosert F., works manager, Herman Pneumatic Machine Co., 
Pittsburgh. 

Ristrne, Georce W., Sr., saies agent, Whiting Foundry Equipment Co., 
Harvey, Ill. 

Ritter, H. P., superintendent, J. H. Oberhelman Foundry Co., Cin- 
cinnati. - 

Roserts, F. W., superintendent, Lynchburg Foundry Co., Lynchburg, 

a. 

Rosertson, W. H., mining engineer, Graceton Coke Co., Graceton, Pa. 

Rosinson, G. D., Buffalo sales manager, United States Graphite Co., 
Saginaw, Mich. 

Rostnson, L. P., New England manager, Werner G. Smith Co., Cleve- 
land. 

Rosinson, Ropert C., salesman, J. W. Paxsen Co., Philadelphia. 

Rostnson, S. R., Philadelphia Roll & Machine Co., Philadelphia. 

Rosinson, W. B., Pittsburgh manager, The Jron Age, Pittsburgh. 

Rockey, F. M., assistant superintendent, York Mfg. Co., York, Pa. 

Roz, L. M., sales agent, American Car & Foundry Co., Huntington, 
W. Va. ; 

Ror, Wr1rAM J., superintendent, Stroh Casting Co., Detroit. 

Rocers, A. L., foreman, United Shoe Machinery Co., Beverly, Mass. 

Rocers, P. C., superintendent, Union Steel Casting Co., Boston. 

Rocers, WiLtiAMm J., superintendent, Lycoming Foundry Co., Williams- 
port, Pa. 

Rowe, V. J., sales manager, T. P. Kelly & Co., Inc., New York. 

Ronwtrener, J. C., foreman, Sweet & Doyle Foundry & Machine Co., 
Green Island, N. Y. 

Rottason, G. M., research engineer, Aluminum Castings Co., Cleveland. 

RomeEyNn, R., American Manganese Bronze Co., Philadelphia. 

RoMLervskI, ALFons, foreman, Wheeler Condenser & Engine Co., 
Carteret, N. J. 

Roonett, E. H., salesman, Westinghouse Electric & Mfg. Co., Pitts- 
burgh. 

Root Jr., A. B., mechanical engineer, Hunt-Spiller Mfg. Corp., Boston. 

Rose, Rosert, foreman, Buffalo Foundry & Machinery Co., Buffalo. 

RosENPLATT, SIMON, general manager, American Foundry & Machinery 
Co., Salt Lake City, Utah. 

Ross, H. A., president Ross Tacony Crucible Co., Philadelphia. 

Rossitor, CLARK, general superintendent, Phoenix Iron Works Co., 
Meadville, Pa. 

— JoserH F., president, Joseph F. Rothe Foundry Co., Green Bay, 
Wis. 

RotracH, J., superintendent, Taylor & Co., Brooklyn, N. Y. 

— F, superintendent of foundries, Platt Iron Works, Day- 
ton, . 
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Rue, W. H., manager Philadelphia office, General Combustion Co, 
Chicago. 

Ruerty, Cart E., general superintendent, Dover Mfg. Co., Dover, O. 

Rumsey, G. M., salesman, Shepard Electric Crane & Hoist Co., Phila- 
delphia. 

Runopio, N. L., proprietor, N. L. Rundio Foundry Co., Williamsport, Pa. 

RuNNER, Martin, foreman, Fletcher Works, Philadelphia. 

Russet, H. A., purchasing agent, A. B. Farquhar & Co., Ltd., York, 
Pa. 

Russet, I. H., production manager, Sloan Valve Co., Chicago. 

RussELL, WILLIAM, foreman patternmaker, Camden Iron Works, Cam- 
den, N. J. 

Rus, Rosert R., vice president, Central Foundry Co., New York. 

Ryan, D. J., president and general manager, The Allyne Ryan Foundry 
Co., Cleveland. 

Ryan, F. J., general manager, American Metallurgical Corp., Phila- 
delphia. : 

Ryan, Harry, foreman, Bayonne Steel Casting Co., Bayonne, N. J. 

Ryan, JoHn T., foundry foreman, Walter A. Wood Co., Hoosick Fails. 


Ryan, Wii1AM, foundry foreman, W. H. Jackson Co., Brooklyn, N. Y. 

Rytance, J. A., secretary and treasurer, The Burr & Houston Co., 
Brooklyn, N. Y. ‘ 

Rypsam, H., foreman, American Car & Foundry Co., Detroit. 


Sacer, C. M., manager, Richmond Structural Steel Works, Richmond, 
Va. 

SAKAGUCHI, T., mechanical engineer, Otaru, Japan. 

Sa.rer, JAMES P., foundry superintendent, Ohio Brass Co., Mansfield, O 

Sammons, W. C., secretary, Wadsworth Core, Machine & Equipment 
Co., Akron, O. 

SANDERS, Frep M., foreman, Kutztown Foundry & Machinery Cc., Kutz- 
town, Pa. 

Savtcxy, E. D., general superintendent, Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. 

SawitzL_E, Georce A., superintendent, Cleveland Osborn Mfg. Co., 
Cleveland. 

Scuaperc, P. H., foreman foundry, Bond Foundry & Machine Co., 
Manheim, Pa. 

ScHAUM, FLETCHER, works manager, Fletcher Works, Philadelphia. 

ScHaum, Orto W., president, Fletcher Works, Philadelphia. 

ScHaur, R., foundry superintendent, American Wood Working Ma- 
chinery Co., Rochester, N. Y. 

ScHECHNER, JuLius, foundry foreman, Acme Foundry & Machinery 
Co., Coffeyville, Kans. 

ScHEER, Harry A., assistant superintendent, Wellman-Seaver-Morgan 
Co., Cleveland. 

ScHEIBER, FRANK C., assistant superintendent, General Electric Co., 
Erie, Pa. 

ScHet, J. E., Jr., manager, American Foundry & Mfg. Co., Frederick, 


ScHELLING, P. J., assistant general manager, Eastern Malleable Iron Co., 
Troy, N. Y. 

SCHERER, Mitton C., assistant foreman, New Jersey Zinc Co., Palmer- 
ton, Pa. 
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ScHERRER, JoHN C., foundry superintendent, Wright-Martin Aircraft 
Co., New Brunswick, N. J. 

ScCHLICHTER, HeNry G., superintendent, Henry E. Pridmore, Chicago. 

ScuMipt, GEORGE, general manager, Girard Iron Works, Philadelphia. 

ScuMivT, JoHN, patternmaker, Stacey Schmidt Mfg. Co., York, Pa. 

Scunee, A., Jr., foreman, Griswold Mfg. Co., Erie, Pa. 

ScHNEIBLE, C. B., district sales engineer, American Foundry Equipment 
Co., New York. 

Scunerper, E. L., superintendent, Lennox Furnace Co., Marshalltown, 
Iowa. 

Scunerper, F. A., general manager, Stroh Casting Co., Detroit. 

Scuoentc, V. A., foreman, J. J. Lacey Co., Baltimore. 

ScHRAMM, WILLIAM, superintendent steel foundry, Worthington Pump 
& Machine Corp., Buffalo. 

Scuroeper, Q. H., superintendent pattern shop and equipment, Camp- 
beil, Wyant & Cannon, Muskegon, Mich. 

ScHROETER, JULIUS, president, Vibrating Machinery Co., Chicago. 

ScHucHMAN, B. T., superintendent, Homestead Valve Mfg. Co., Home- 
stead, Pa. 

Scuum, E. M., foundry superintendent, William Wharton, Jr., & Co, 
Inc., Easton, Pa 

ScHwas, LEONARD, foundry superintendent, Long & Allstatter Co., 
Hamilton, O. 

ScHWARzE, FRANK E., district manager, Cleveland Pneumatic Tool Co., 
Philadelphia 

ScHWEINHART, H. S., patternmaker, Union Mfg. Co., Bovertown, Pa. 

ScHWEMLER, WiLLIAM, E. A. Moore Foundry, Reading, Pa. 

Scuwoerer, F C., superintendent, Acme Palmers & De Mooy Foundry 
Co., Cleveland 

ScHwoerer, R. C., president, Atlantic Radiator Co., Huntingdon, Pa. 

ScHyuFEk, CHARLES F., sales manager, Kennedy Foundry Co., Balti- 
more. 

Scott, ARTHUR, superintendent, Cleveland Pneumatic Tool Co., Cleve- 
land. 

Scott, James H., superintendent machine department, Hilles & Jones 
Co., Wilmington, Del 

Scott, Lestek C., member of staff, Angus Co., Ltd., Calcutta, India. 

Scott, T. RayMonp, foundry superintendent, Brown & Sharpe Mfg. 
Co., Providence, R. P 

Scott, Wittiam H., general manager, Booth Hall Co., Chicago. 

SEABROOK, C. R., structural engineer, H. M. Lane, Detroit. 

SeBettn, T. W., works engineer, Federal Foundry Supply Co., Cleve- 
land. 

EELEY, C. J., superintendent, T. McAvity & Sons, Ltd., St. Johns, N. B. 

FIFERT, H. F., assistant superintendent, Westinghouse’ Electric & Mfg. 
Co., Pittsburgh. 

SEWELL, WILLIAM E., salesman, Tabor Mfg. Co., Philadelphia. 

SeyBert, Apo_pH F., superintendent, National Malleable Castings Co., 
Toledo, O 

Suarer, T. C., salesman, United States Graphite Co., Saginaw, Mich. 

SuHaFFer, W. S., salesman, J. W. Paxson Co., Philadelphia. 

SHarrer, W. W., foundry superintendent, Hermance Machine Co., 
Williamspert, Pa 

SHANER, E. L., engineering editor, The Iron Trade Review, Cleveland. 

SHaprer, JAMES E., superintendent, Weller Hardware & Foundry Co., 
Horseheads, N. Y ; 
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Spare, C. R., vice president and general manager, American Manganese 
Bronze Co., Philadelphia. 

Suarpe, G. E., president, Ohio Foundry Mfg. Co., Steubenville, O. 

SHarPE, J. R., foreman, Saco-Lowell Shop, Lowell, Mass. 

SHELLING, R. C., superintendent, Eastern Malleable Iron Co., New 
Britain, Conn. 

SHENBERGER, A. J., president, Carbon Steel Casting Co., Lancaster, Pa. 

Sueparp, D. H., foreman, P. & F. Corbin, New Britain, Conn. 

SHERMAN, Henry S., vice president Standard Car Wheel Co., Cleveland. 

SHERWIN, JOHN, president, Chicago Hardware Foundry Co., North 
Chicago, IIl. 

SHERWIN, LERoy M., mechanical engineer, Brown & Sharpe Mig. Co., 
Providence, R. I. 

SHIRE, Puy J., master mechanic, The Tabor Mfg. Co., Philadelphia. 

SHorTsLeeves, F. F., salesman, E. J. Woodison Co., Milwaukee. 

Suotts, J. W., salesman, E. J. Woodison Co., Detroit. 

SHowr in, D. R., Superior Gas Engine Co., Springfield, O. 

SHUMAN, Georce W., general foreman, Oliver Chilled Plow Co., South 
Bend, Ind. 

SHuMAN, R. R., advertising manager, U. S. Silica Co., Chicago. 

Srecrist, A. L., Philadelphia office, Hauck Mfg. Co., Brooklyn, N. Y. 

SIKKENGA, D., superintendent, Campbell, Wyant & Cannon, Muskegon, 
Mich. 

Su.cox, A. E., salesman, Saco-Lowell Shops, Lowell, Mass. 

Sitver, H. M., superintendent, Silver Mfg. Co., Salem, O. 

Simpson, H. S., president, National Engineering Co., Chicago. 

— F. T., sales engineer, Cleveland Osborn Mfg. Co., Cleve- 
land. 

SKEFFINGTON, CHARLES J., sales manager, Grimes Molding Machine Co., 
Detroit. 

Sxouit, E. A, foundry superintendent, John Wood Iron Works, Port- 
land, Oreg. 

SLaATERY, Epwin S., president, Muncie Foundry & Machine Co., Muncie, 
Ind. . 

ScatrerLty, W. H., General Electric Co., Schenectady, N. Y. 

Stavin, CuHarces, International Harvester Co., Chicago. 

S.tretH, S. D., superintendent, Westinghouse Air Brake Co., Wilmer- 
ding, Pa. 

SLoAN, ALEXANDER, Sr., treasurer and superintendent, Pittston Stove 
Co., Pittston, Pa. 

S.toane, W. D., president, United States Alloys Corp., New York. 

Sioan, W. J., foreman, Alberger Pump & Condenser Co., Newburgh, 

StussEr, AvucGust, general superintendent, Westinghouse Electric & 
Mfg. Co., Trafford, Pa. 

Stivinsk!, H. R, master mechanic, International Harvester Co., Chicago. 

Sty, W. C., president, W. W. Sly Mig. Co., Cleveland. 

SmitH, CuHartes G., district manager, American Foundry Equipment 
Co., New York. 

SmitH, Epwin’ Barrett, sales engineer, American Brake Shoe & 
Foundry Co., New York. 

SmitH, Epwin R., works manager, Seneca Falls Mfg. Co., Inc., Seneca 
Falls, N. Y. 

Situ, F. G., American Brass Co., Waterbury, Conn. 

SMITH, FRANKLIN G., president and general manager, Cleveland Osborn 
Mfg. Co., Cleveland. 
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Situ, Frep E., salesman, Thomas Iron Co., New York. 

Situ, F. W., chief engineer, Oxweld Acetylene. Co., Newark, N. J. 

SmitH, Hepert, superintendent, Jenkins Bros., Ltd. Montreal, Que. 

SmirH, Irvin N., toreman foundry, Textile Machine Works, Reading, 
Pa. 

Situ, I. R., president, Sterling Wheelbarrow Co., Milwaukee. 

SmitH, JAMEs S., secretary and treasurer, The Smith Facing & Supply 
Co., Cleveland. 

SmirH, J. B., superintendent power, Malleable Iron Fittings Co., Bran- 
ford, Conn. 

Situ, J. B., American Steel Foundries, Chester, Pa. 

Situ, R. W., vice president, Hilles & Jones Co., Wilmington, Del. 

Smirn, S. A., representative, William Sellers & Co., Philadelphia. 

SMITH, WERNER G., president, Werner G. Smith Co., Cleveland. 

Situ, W. G., salesman, Federal Foundry Supply Co., Cleveland. 

Smart, WILLIAM L., assistant foreman, Hunt, Spiller Mfg. Corp., 
Boston. 

Snow, D. C., secretary and treasurer, International Molding Machine 
Co., Chicago. 

Snow, Rosert R., foundry superintendent, Great Lakes Foundry Co., 
Port Huron, Mich. 

Snyper, L. A., engineer, P. H. & F. M. Roots Co., New York. 

Sorps, J. F., factory manager, Allyne-Ryan Foundry Co., Cleveland. 

Soverstrom, A., mechanical engineer, Davenport Machine & Foundry 
Co., Davenport, Iowa. 

Sommer, ArtTHuR P., metallurgist, Driver-Harris Co., Harrison, N. J. 

Sonne, A. O., resident manager, Rogers, Brown & Co., Chicago. 

Sorenson, P. M., foreman, Continental Gin Co., Dallas, Tex. 

Sorssy, T., foundry foreman, National Cast Iron Pipe Co., Birming- 
ham, Ala. 

Speck, W. C., assistant superintendent, Buckeye Steel Castings Co., 
Columbus, O. 

Spencer, E. R., treasurer, Connecticut Foundry Co., Rocky Hill, Conn. 

Sprrspury, H. G., metallurgical engineer, Metal & Thermit Corp., New 
York. 

SPOENEMAN, CHARLES, president and general manager, Enterprise 
Foundry Co., Belleville, Ill. 

Strack, ALBert C., Cleveland Pneumatic Tool Co., Cleveland. 

Stacey, H., purchasing agent, Niles-Bement-Pond Co.. Plainfield, N. J. 

StaMM, Epcar O., vice president, Buckeye Products Co., Cincinnati. 

Stanper, H. A., purchasing agent, Damascus Bronze Co.. Pittsburgh. 

Stapies, F. M., manager, McFarland Foundry & Machine Co., Trenton, 
Ne. 3 

Stark, WILLIAM, superintendent, A. Garrison Foundry C»., Pittsburgh. 

StarkF, W. H., purchasing agent, Central Foundry Co., Newark, N. J. 

Stay, F. D., aluminum Castings Co.. Cleveland. 

Stessins, CHAS., president, Jefferson Union Co., Lexington, Mass. 

Stern, A., superintendent, Stedman’s Foundry & Machine Shop, Aurora, 
Ind. 

Stein, A. H., treasurer, Hauck Mfg. Co.. Brook'yn, N. Y. 

Stenserc, F. H., publicity department, Norton Co.. Worcester, Mass. 

Stencet, A. F., representative, Rogers Brown & Co., Buffalo. 

STERLING, JAMES S., manager, Hilles Jones & Co., Wilmington, Del. 

Stopper, W. F., Straight Line Engine Co., Syracuse, N. Y. 

StonEty, JoHN T., foundry manager, Ferro Machine & Foundry Co., 
Cleveland. 
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Stoop, Witt1AM, foundry foreman, J. L. Mott, Trentén, N. J. 

Storie. A. G., foundry manager, Fittings Ltd., Oshawa, Canada. 
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